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~FLIGHT 














Flight is a flash of silver on the sky, 
Unwearied traverse thru a crystal space 

A far, untarnished challenge and a cry 
And effortless motion that is fluid grace 


Flight is a shaft of sunlight on a hill 
A bird’s wing shadow on the autumn grass, 
Beauty wrought of man’s indomitable will, 
Boundless as the clouds that pass 


Flight is the realization of a dream 
The poetry of passage and the goal 

The polished sweep of seagulls and a gleam 
Of the“infinite given to_the soul 


Ruth N_ Potts 
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“Simple duty hath 





‘From 





no place for fear’ 
Whittier 


THe Bueusnerss Quin 


Aeronautics 
ADVOCATES 


A unified air service with 


EMERGENCY 
LANDING PLACES A 
HE news has featured of late a 
number of emergency landings, 
in several of which there have 

less serious crackups. 


tions. 
great 


been more or 

An attempt has been made from sev- 
eral points to legislate restrictions to 
flying over crowded areas and places 
where a forced landing might carry 
f danger to both pilot and 


aircraft. 


elements of 


others 


adequate appropria- 


Academy. 


Repeal of tax on gasoline 
sold on air fields. 


Unified State and Na- 


tional laws governing 


transportation, the frequency of land- 


ing places must be enormously in- 
National Air creased. ey 
From the writer’s viewpoint, the 


largest benefit would be in the solacing 
of the public mind, adding an assurance 
of perfect safety in almost any remote 
contingency. 

The actual figures of relative safety 
compared with other types of travel 
should speak for themselves, but the 
public at large seems to overlook this, 
eyeing principally the remote chance of 





nature of aviation adds a 
spectacular connotation to every mis- 
hap, leading to distortion of the actual conditions in the 


average mind. 


The very 


The one fact which always remains, is that despite the 
)f flying and its lack of full orientation to the 
economic life and structure of the country, there have been 
same number of accidents and fatalities per 
mile covered, as in any other type of mechanical transporta- 


tion. 


newness 


relatively the 


Our solons and public-spirited citizens would never 
dream of advocating restriction in reference to automo- 
biles or busses merely because of occasional accident; a 
theory of this sort is untenable and the product more of 
emotion than actual need. 

Requirements would seem to be more along the lines of 
assisting the infant industry than curtailing its scope. 

O. M. “Rusty” Bounds, veteran pilot and General Man- 
ager of Garland-Clevenger in Tulsa, has an interesting 
solution in mind in this regard. 

He believes that good use might be made of the 
public roads at various points, by staking off several hun- 
dred feet of road, and both air and ground-marking it, to 
cover necessities of forced landings. 

A warning system, perhaps of the siren type, could be 
evolved, so that motorists could clear the necessary portion 
of road in plenty of time to accommodate the landing flyer. 

It might even be wise to greatly widen roads at these 
points somewhat along the order of bridle paths which 
sometimes parallel concrete highways, so that automobilists 
might turn off to make room for a descending flyer. 

This plan with variations, may be accomplished by some 
national agency with the cooperation of the various counties 
and states, 


With widely separated flying fields, for the most part 
the only available places for a pilot to “set down,” the 
young industry is somewhat under handicap. 


To make flying as ordinary as other accepted types of 


forced landing. 

The value of removing this mental 
hazard from the average mind cannot 
be over-estimated. 

Long Mr. Bounds’ suggestion, should be given careful 
weight. 

At first blush it carries elements of fantasy, but “Rusty” 
who is an executive of long aeronautical experience, seems 
to have a sound thought here. 


GOVERNMENTAL 
REGULATIONS 


EVERAL bills have recently been introduced before 
» Congress concerning governmental legislation over 

various phases of aviation. Senator Bratton of New 
Mexico is the author of a bill which proposes to authorize 
the Interstate Commerce Commission to regulate rates, 
schedules and operations of air transport lines. Our opinion 
on this important matter has been discussed in previous 
issues. Senator Bratton, quoting the writer in the Decem- 
ber 26th issue of Public Utilities Fortnightly, says: 

“There is disagreement as to whether interstate air 
commerce should be subjected to regulation now. Of- 
ficials of air transport companies are disagreed regarding 
the matter. It is worthy of note that many of them favor 
reasonable regulation as desirable for the well-being and 
proper development of this relatively new form of trans- 
portation. This division of sentiment manifested itself 
during a conference of executives representing many of 
the leading companies engaged in the industry, held in 
Kansas City, Mo., last month. The magazine, “Arro- 
NAUTICS,” in its October 1929 issue, states that a question- 
naire touching the subject was sent to officials of many of 
the leaders of the industry and that 46 per cent of those 
replying favored regulation while only a slightly larger 
percentage opposed it, thus reflecting the fact that a sub- 
stantial element favors reasonable supervisory regulation. 
In the light of history, this is an unusual showing and 
evidences the fact that the aircraft industry is, in its views 


[Continued on page 76] 
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ENCOURAGING 


A Scathing Denunciation of 


ANY dealers discovered 
the fact that airplanes are au- 
tomotive vehicles that do not 
always readily lend themselves to the 
accepted and conventional sales rou- 
tines employed successfully with other 
automotive vehicles. Up to a sharply 
defined point airplane selling takes on 
the outward aspects of auotmobile 


have 





merchandising—and then the resem- 
blance suddenly ceases. A simple sub- 
stitution of aeronautical jargon for 


that of automobile terminology is far 
from being sufficient unless it is ac- 
companied and supported by a revised 
sales policy and an appeal to a some- 
what different clientele. Merely to sub- 
stitute the word “wings” for the word 
“wheels” finds us miles away from our 
final objective. 

To my mind, the final solution lies in 
a concentrated educational campaign 
among men and women who have the 
will and the money to purchase air- 
planes, but who are now deterred from 
purchasing by false conceptions of the 
scope and application of the airplane. 
The present day prospect fully under- 
stands that mechanical flight is prac- 
ticable, that amazing records have been 
hung up in the way of speed and en- 
durance, but he still remains to be edu- 
cated on the application of aviation to 
his own purposes and pursuits. An- 
other barrier that must be torn down 
is the so-called age barrier that is now 
limiting interest to the young men of 
the present generation and is exclud- 
ing the interest of older and financially 
stronger prospects. With an industry 
confined to a narrow class of customers 





and the aviation industry is alone re- 
sponsible for this attitude, we prohibit 
further development and demand. The 
public must be convinced that the air- 
plane is an automotive vehicle acces- 
sible to all classes and amenable to all 
conditions before much further prog- 
ress can be made. 

As an individual, the airplane pros- 
pect more nearly resembles the 
tential automobile customer of 25 years 
ago than the matter-of-fact automobile 
buyer of today. If a close analysis 
were made of his mental processes, and 
this applies to most men between 16 
and 60 years, it would be found that 
he is torn by two desires, both of 
which eventually react strongly against 
the immediate purchase of the plane 
and which are primarily due to un- 
guided information. Desire No. 1, his 


po - 


by John B. 


secret ambition, is to “show-off” be- 
fore his friends. Desire No. 2 is to see 
his picture in the newspaper with a 
wreath of flowers about his neck pro- 
claiming him as the winner of the 
1,500,000 mile race across the Hindu 
Alps. Before such a man can be made 
a legitimate patron of aviation he must 
first be weaned from the ro- 
mantic and brought down to the realm 
of practicability. 

In short, the individual 
wrong perspective of aviation as a 
whole, and it is strictly up to the in- 
dustry to set him right before he will 
indulge in what he at first believes is a 
“whim.” This attitude is nothing new, 
for 25 years ago the typical auto-mani- 
ac suffered with exactly the same 
brand of hallucinations. At that time 
he firmly believed that all motordom 
concerned exclusively with the 
winning of the Vanderbilt Cup Race 
and the Coupe Gordon-Bennett, but by 
degrees the Automobile industry 
coaxed him away from the visionary 
and brought him face-to-face with the 
more useful and practical phases of 
motoring. At that date the automobile 
bore the name of the “rich man’s toy,” 
but this title would hardly apply to the 
automobile of today. All sales progress 
made in motoring has been the result 
of continuous lectures on practicability 
and the direct application of the car 
to everyday life. 

Dare-devil exploits, cup races and 
carnivals are all very useful in the in- 
ception of an indastry to keep it alive 
in the minds of the public until more 
useful phases are developed, but they 


away 


has. the 


was 


The author in furnishing the photograph at the left, taken in 
1912, illustrates the similarity between this early plane and the 


modern production model shown at the right. 
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SALES SLUMPS 


Modern Airplane Sales Tactics 


Rathbun 


ire harmful if persisted in beyond a 
certain point. What aviation really 
needs at the present time is more em- 
phasis on the many practical features 
of aviation, and fewer stunt flights that 


only have a news interest at the most. 
When the public becomes more ac- 
quainted with the manifold useful ac- 
tivities of planes now in the service 

f individuals and corporations, just 
then and no sooner can we expect an 
uptrend in the sales graphs. It is in- 
teresting to know that So-and-so flew 
to the height of 50,000 feet but this 
news flash creates no desire for own- 
ership with the average layman. True, 
it keeps him from forgetting that there 
are such things as airplanes, but that 
is about all. 

To get a complete picture of the 
aviation situation, let us step back to 
1909-1911, a period that was far more 
hectic aeronautically speaking than the 
present time. Here we find that the 
public was first awakened to the pos- 
sibility of mechanical flight, and among 
the most intensely interested were 
those who openly and enthusiastically 
envied the ten-dollar-per-minute men 
who were painting the word “aviation” 
on the banners of street carnivals and 
circuses. As is usual in such cases, the 
supply of aerial acrobats soon exceeded 
the demand and a dark blue slump en- 
sued that lasted well into the period of 
the World War. The Man-in-the- 
Street, the ultimate consumer of every- 
thing from airplanes to zebras, was 
by this time convinced that aviation 
was only a circus stunt and was inter- 
ested no further in the subject. 





John B. Rathbun’s 
opinions deserve care- 
ful consideration in 
view of his aeronautical 
and engineering experi- 
ence, dating back over 
30 years. He is a pio- 
neer aircraftand engine 
designer, founder of 
Chicago Aero Works 
(1909) and author of 
several well-known 
technical books on avi- 
ation. 











Then came the World War with 
much of the profit distributed among 
wagon builders, piano manufacturers 
and mandolin makers, but which was 
without much significance to the smaller 
members of the aeronautic industry, ex- 
cept that it threw several thousand 
trained pilots on the market with a 
yearning for ownership—but with no 
cash. If directed along proper chan- 
nels, the boosting of the ex-army pilots 
would have created a rising market in 
1919, but unfortunately the military 
idea persisted and our prospect, the 
Man-in-the-Street, was even further 
from being a prospective purchaser 
than before. The prevailing public 
opinion at this time, uncorrected by 
any counter argument by the industry, 
held that the airplane was essentially 
a military arm, and being such, held 


no more personal appeal nor desire for 
ownership than a machine gun. This 
attitude again lost the airplane manu- 
facturer a good eight years of pro- 
duction. 

Lindbergh’s. Transatlantic flight, and 
the front page newspaper publicity con- 
nected therewith, placed aviation in 
the sun and came nearer to selling avi- 
ation to the layman than any previous 
exploit. The wide and intense interest 
attending this feat has only been rivaled 
the activities during 1909 and 1g10. It 
has lasted much longer than before and 
has witnessed more consistent mer- 
chandising than before, but still the 
merchandising methods must be further 
developed if the progress during the 
next decade is to keep pace with the 
trend during the past three years. 

Present merchandising methods still 
lack the personal appeal to the only 
man that really counts, the Man-in-the- 
Street. He is still an enthusiast on 
flight in general but still remains to be 
sold upon that basic principle of all 
successful merchandizing — personal 
utility and practicability in his own 
hands and in his daily activities. Per- 
haps he still cherishes the old illusions 
of aviation romance and adventure; 
very likely he does, but this gilded 
dream will not lead to an immediate 
investment of $2,500 and upwards in 
cold cash unless something more than 
romance accompanies the transaction. 
On the contrary, if he can be shown 
that the airplane is the logical com- 
panion of the automobile, from which 
he can expect a reasonable return in 
service or money, then he automatically 


The progress made in automobile design is indicated by the 1912 
model, shown at the left, with the 1930 model of the same make. 
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becomes a_ con- 
vert. As Col. 
Smith puts it, 
“There has been 
too much swank 
and not enough 


sweat in airplane 
selling. 

And again, we 
still have that old 
error in airplane 
merchandising 


that has existed 
from 1908 to the 
present time, the 
obstacle that the 
industry has 
willingly, know- 
ingly and_ con- 


sistently put into 
its 
This is the proc- 


own path. 


lamation plastered 
up in large red 


letters: “Young Man Fly.” Why does 
the manufacturer limit himself ex 
clusively to young men? Why create 
the impression that only the young 
can become active in aviation? Wher 


you are in the throes of propounding 
this sort of propaganda just consider 
for the moment 

sometimes drives 


that the young ma 


the family 





that the old man buys and pays for 
There are a lot of active old spirits, 5 
years of age and upwards, who would 
like to fly and who could fly success 
fully if given the slightest encouragé 
ment. 


1 


It is now the problem of the airplane 
manufacturer to develop a new clientele 
and to push his product into new terri- 
tory. This new territory is the 
promising of all fields if former restric 
tive classifications are avoided and if 
the creed of utility is preached instead 
of purveying amusement or stunting t 
an extremely limited percentage of the 
population. After 20 
chandising in the reverse direction this 
educational campaign will take time 
persistence and money, but it is a nec 
cessary surgical operation that 
be resorted to after so many years 
neglect. 
been attained in many other lines of 
endeavor, the automobile 
cluded, at times when some particular 
branch 
Radio, for example, has performed a 
“right-about-face” three times in seven 
years and the radio manufacturer is 
still doing a volume business in spite of 
the fact that the market 
the theoretical saturation point several 
years ago. 


most 


years ort mer 


must 
Success along these lines has 
trades in 
sold to 


seemed saturation 


had reached 


There is a direct parallel that can be 
drawn between the airplane situation 
of today and conditions in the auto- 








An example of high-pressure salesmanship in the early 


days. 


mobile industry during the 
At that time the automobil: 
market was apparently sold to the sat- 
uration point, and just as today, there 


years I9g00 


and 1907 


was a financial panic and stock mar- 
ket frenzy at hand. As a matter of fact, 


general business conditions were far 
worse than they have ever been in 
1929, and yet it was at this time that 


the automobile trades first really found 
themselves. Sometimes it takes a crisis 
of this sort to market, 
further, to develop selling brains. 


develop a and 
C 

Year after year the automobile dealer 
had been selling exclusively to a cer- 
tain limited class of trade, just as with 
the airplane dealer of today, without 
a thought of future expansion or out- 
lets and selling the same old class of 
car ever and over again to this re- 
stricted clientele. Cars selling for $2,500 
and upwards were the standard mer- 
chandise of the times with only a few 
low price cars spotted here and there 
among the “rich man’s toys.” Then, in 
1906-1907 came the panic, and with. this 
panic came a very decided shortage of 
the old time aristocratic customers who 
had evidently been caught ‘on the mar- 
ket.” It is my recollection that only 12 
or I5 cars were sold during a whole 
week of the 1907 Chicago Automobile 
show, and to make matters still worse, 
the customers started dumping practi- 
cally new cars on the market for about 
their The result 


one-third of value. 


was chaos. 

And yet, up in a dark corner of the 
Coliseum stood the solution of the 
whole problem, a master-piece of mer- 
chandising invented during these troub- 
lous times. This was the old Ford 
Model “R,” the first four cylinder 
“under-hood” type to sell for less than 
$2,000. In short, Ford genius had an- 








ticipated just this 
condition and had 
definitely 
a market in a 


located 
time of stress 
that 


ally to prove the 


was eventu- 


greatest of all 


4 


outlets— automo- 
tive sales to the 
miasses at a price 
that 


nol 
mot 


t 
f 


auto 


made 
ile transpor- 
tation practicable 
for all classes 
threatened 
lisaster to the 


automobile — busi- 


ness, loudly her- 
alded by all the 
financial “eX- 
perts’ did not 
transpire. There 
is no doubt but 
a similar drastic change will and must 


take place in the airplane merchandis 


ing methods. An industry must go for- 
ward or backwards, it cannot stand 
still, and to go forward means greater 
volume of sales and a wider and more 


comprehensive field of 
may mean the development of 


tirely different class of merchan 


operations. This 


addition to improvement in sales meth 
ods, or it may mean a complete recon 
struction from the ground up, who can 
say? But in any event it is certain that 
we must snap out of our present deluxe 
market and get down to earth 
with a new demand that will lead to 
volume production. 

Airplane sales to that 
as the 
dribbled along for years without much 
total result. True, the wealthy man was 
of great assistance during the primitive 


ideas 


known 


have 


class 


“millionaire sportsman” 


stages, but he is not the ultimate mar- 
ket nor even a small percentage of the 
ultimate market. As with the 
automobile dealer there has 

been a strong partiality for the blue- 
ribbon or high-brow trade to the exclu- 
sion of the middl 


early 


alw ays 


e class who is really 


much the better spender of the two 
classes. Count the number of Pierce 
Arrows on the street today and then 


compare them with the number of cars 
selling below $1,500, and you will get 
what I mean. 

There have been 
dreamers, promoter types and vision- 
aries in the airplane game and a dearth 
of hard-hitting production salesmen. If 


always too many 


a few red-hot radio merchandisers 
could be transfused into the blood 
stream of aviation this would help 


matters a whole lot. To listen-in on the 
various distribution 
plans and “hammer ’em down” policies 


[Continued on page 71] 


sales intrigues, 
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WHAT A BANKER THINKS OF 
THE FUTURE OF AVIATION 


N talking or writing or thinking 
about the present and the future 





of aviation, it is a very common 
id customary thing for us to com- 
re the airplane with the automobile. 


\nd, of course, there are very natural 
reasons why we should do so. 

Both are essentially means of trans- 
portation. Both, unlike the steamship 
and the railroad, may be owned and 
yperated by the individual. Both, un- 
like the bicycle, are propelled by motor. 


Both, unlike the motorcycle, may carry 


several persgns as easily as one. Both, 
unlike horse-drawn vehicles, may be 
operated almost continuously and for 
great distances at a high rate of speed. 
For these reasons, and others, there 
can be no doubt that the airplane and 
the automobile have much in common 

so much, in fact, that many log- 
ical comparisons may be made between 
them. 

Usually, however, in making such 
comparisons, we ignore some very im- 
portant facts. It is customary, for in- 
stance, to compare the present status of 
the two industries, forgetting, in doing 
so, that the automobile is at least 10 
years older than the airplane and, inso- 
far as popularization is concerned, it is 
15 years older. In order to get this fact 
clearly in mind, let us turn back the 
pages of history for just a moment. 

The first “horseless carriages” in this 
country—cumbersome electric convey- 
ances—appeared in 1891 and 1892, but 
it was not until 1893 that they func- 
tioned to such an extent as to be given 
even casual recognition. For 10 years 
thereafter, in spite of constant im- 
provements, the automobile was so un- 
satisfactory and so erratic that it took 
its place with the mother-in-law as the 
stock joke of the country. As late as 
1904, “Life” published this quip about 
It: 

“Yes, I enjoy my automobile im- 
mensely.” 

“But I never see you out.” 

“Oh, I haven’t got that far yet. I am 
just learning to make my own repairs.” 

Of course this was somewhat of an 
exaggeration for—by 1904—there were 
many companies engaged in the manu- 


facture of automobiles, and several 





by 
John W. O'Leary 


Former president of the Chamber 
of Commerce of the United States, 
former president of the Chicago 


Association of. Commerce, ap- 

pointed by President Coolidge as 

United States delegate to the Inter- 

national Economic Conference at 

Geneva (1927) and now president 

of the National Bank of the 

Republic. 

thousand were in use. It was never- 
theless still regarded as a toy or a lux- 
ury, depending upon the point of view. 
And it was not until 1907—three years 
later—that the industry became so im- 
portant as to really interest capital. In 
other words, it took the automobile 
nearly 14 years to evolve from an elec- 
trical monstrosity into an industry of 
national importance. 

It was in 1903—ten years after the 
advent of the first “horseless carriage” 
that really showed possibilities—that 
the Wright Brothers made their first 
successful flight at Kitty Hawk, N. C., 
but, oddly enough, it was not until 
1908, five years later, that the Wrights, 
returning to the same place with their 
improved machine, actually proved to 
the world that the secret of flight had 


been discovered. So, though 1903 1s 
usually given as the date of the “in 
vention” of the airplane, it was not un 
til 1908—due to public skepticism—that 
the Wright Brothers’ biplane received 
public recognition ‘ 


In other words, taking this as the 
correct date of the beginning of prac 
tical aviation, it will be seen that the 
automobile, which was accorded its 
first public recognition in 1893, has 
really had a 15-year head-start on the 
airplane. Consequently, if we are to 
make a fair comparison between the 
two industries, we must necessarily 
compare the present condition of the 
aviation industry with the condition of 
the automobile industry 15 years ago 
Then, and 
only then, do we get a fair basis of 
comparison, 


at the beginning of 1915. 


In doing this we find that there were 
approximately 600,000 automobiles built 
in 1914 as against about 7,000 airplanes 
in 1929. In other words, the automo 
bile—in its 21st year—was 85 times as 
popular as is the airplane in its 21st 
year. On the same basis, the automo- 
bile, with its present production of 
5,600,000 units, is six times as much 
used today as it was I5 years ago. So, 
if the same ratio were maintained, we 
would be building 42,000 airplanes in 
this country I5 years 
relatively speaking, the airplane will 
have attained the same age as the mo- 
tor car of today. 


hence—when, 


Now that, of course, would be quite 
a large number of airplanes, yet, as a 
matter of fact, it is hard to believe that 
anyone would be so foolish as to be- 
lieve an estimate of that kind. On the 
contrary, the production of airplanes 
has increased nearly 600 per cent in the 
last four years and—with new airports 
being constantly opened, and with the 
whole science of aviation undergoing 
tremendous changes each year—it is al- 
together more likely that we shall num- 
ber our planes by the hundreds of 
thousands, possibly millions, 15 years 
from now than it is that we shall be 
building a mere 42,000 per year. 

Every industry must pass through 
ten stages before it attains stability. 
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That is, every industry that is the out- 
growth of an invention. These ten 
stages are: (1) Vision, (2) Study, (3) 


Experimentation, (4) Solution, (5) 
Perfection, (6) Practicability, (7) 
Usefulness, (8) Public demand, (9) 
Adequate financing, (10) Quantity 
production. 

The aviation industry has now 


reached its eighth stage. Without a 
question of a doubt there is a tremen- 
dous public demand for planes. Amer- 
ica—particularly Young America—has 
become air-minded since Lindbergh 
spanned the ocean in his epochal flight 
of 1927. Every young person wants to 
fly and is anxious to fly. Most older 
people share the same desire. But, you 
may say, if that is true why is it that 
more airplanes are not being sold? 
Why is it that the 1929 production and 
sales did not come up to expectations? 
Why is it that the airplane industry is 
finding itself, for the first time, with 
large numbers of unsalable planes on 
its hands? 

The answers to these questions, it 
seems to me, are not difficult to find 
First of all, is the factor of cost. Air 
planes are still too expensive for the 
majority of young men and young 
women to buy and maintain. Second, is 
the matter of housing. Granting that a 
young man buys a plane and knows 
how to fly it, where is he going to keep 
it? The only answer, of’course, is at 
one of the airports or fields. These, 
however, are usually located a great 
distance from his place of business or 
his home and lack the convenience of a 
garage in the backyard. So, for the 
time being, in spite of his desire to fly, 
he prefers to own a car. Third, is th 
time element. Young men and young 
women find it difficult, as a rule, to find 
the time to learn how to fly. It isn’t 
hard, it is true, for a young person to 
learn how to fly. It doesn’t take a great 
many lessons. Yet the fact remains 
that it requires more daylight hours 
than the average young man or young 
woman has at his or her disposal. S 
though they possess the desire, they di 
not possess it to a great enough degre 
to make the sacrifices necessary to 
learn the art. 

In the case of older people, we find 
these same objections plus a_ great 
fourth objection. That is the element 
of fear. Whatever statistics may prove 
to the contrary, the average adult still 
looks upon flying as dangerous. Even 
though he may be perfectly willing to 
take a flight with a responsible—and 
sometimes irresponsible—pilot, he is 
afraid to learn how to fly himself. Be 
sides, he looks upon flying as a sport 
ing proposition. As a utility he can 
not see where it offers any advantages 
over his automobile. And—except for 


»Oo 


long distances—it really does not. You 
can drive your car to your office, you 
can drive it to call on friends, you can 
drive it when you wish to go shopping, 
you can drive it in all kinds of weather; 
you can get it out of your garage in 
five minutes; it is always handy. But 
certainly, as yet, you cannot make the 
same claims for a privately owned and 
operated airplane. It is, as we all 
know and recognize, these factors and 
these objections that curtail the pur- 
chase and use of airplanes by individu- 
als. Someday they will be overcome, 
but, until they are, the airplane will not 
be used as commonly nor as extensively 
as the motor car. 

I have dwelt on these facts somewhat 
at length because I think that the great- 
est of all mistakes is to imagine that 
the airplane will shortly supplant the 
automobile. The two, it seems to me, 
serve entirely different purposes and 
must for sometime to come. Certainly 
they must until some device is per- 
fected whereby the plane can be made 
as convenient to house, to use, and to 
operate as the present-day car. Further 
than that, I have no desire to prophesy, 
for I am reminded of the man who had 
this to say about automobiles in The 
Literary Digest, of October 14, 1899: 

“The ordinary horseless carriage is 
at present a luxury for the wealthy; 
and although its price will fall in the 
future, it will never, of course, come 
into as common use as the bicycle.” 

We laugh at that now, and well we 
may, yet the opinion thus expressed 
was a very common one 30 years ago. 
Few people—probably none—imagined 
in that far-off day that there would 
ever be 26,562,713 automobiles regis- 
tered in the United States, yet all types 
of motor vehicles included, that is the 
present registration. 

While I am doubtful that the air- 
plane will ever take the place of the 
automobile—and let us remember, by 
the way, that there are more bicycles 
produced today than there were at the 
height of the boom period of the nine- 
ties—I can very easily visualize the 
time when hundreds of thousands, and 
very likely many millions, of airplanes 
will be in active service in this coun- 
try. In fact, I do not question that they 
will become, in time, the most popular 
and widely used type of vehicle. But, 
before that day arrives, many changes 
will have to be made in the conditions 
under which we Meantime, for 
the good of the industry itself, it is far 
better that aviation “make haste slow- 
ly.” That is, slowly enough to permit 
of sound development. 

While the airplane was first flown in 
1903, first recognized in 1908, and first 
used extensively during the World 
War, it is only within the last few 
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years that it has evolved into a great 
industry. That, however, is not sur- 
prising. It took the railroad industry 
a hundred years to reach a state of real 
stability. It took the automobile indus- 
try 20 years to find itself. Consequent- 
ly, these facts considered, the aviation 
industry is indeed a very remarkable 
and precocious youngster. Probably no 
industry in our history, unless it be 
has ever demonstrated such 
amazing growth. And, like radio, it 
has had the same problems to meet 

the problems of keeping pace with the 


radio, 


demand without, at the same time, 
building too top-heavy a_ structure. 
Nearly every industry, during some 


evolution, 


(A) Ex- 


phase of its commercial 
passes through these stages: 
pansion, (B) Overproduction, (C) 
Corrective deflation, (D) Consolida- 
tion of capital and energy, (E) Stabil- 
ity and maturity. 

The aviation industry, without much 
question, is now undergoing some “cor- 
rective deflation,” which is the reason, 
of course, that only 2,000 more planes 
were built last year than in 1928. It is 
also going through the stage of con 
solidation of capital and energy. 

Figures prove these statements. Go- 
ing back to 1925, we find that 789 
planes were built in this country, 50 per 
cent of which were for government 
purposes. The next year, 1926, 1,186 
planes were constructed in this coun- 
try. In 1927, the production had in- 
creased to 1,995. This was the year of 
the Lindbergh flight, and of the pe- 
riod when interest in aviation was at 
fever heat, the result being that plane 
production was “stepped up” in 1928 
to about 5,000. At the beginning of 
1929, it was the belief of most manu- 
facturers that from 12,000 to 15,000 
planes would be required, and schedules 
were arranged on this basis. However, 
according to the latest estimates avail- 
able, production was actually about 
7,000 to 7,500 planes. This was, of 
course, somewhat of a disappointment 
yet it marked a substantial and normal 
increase over the figures of 1928. 

According to reliable authorities, 
however, there has been some overpro- 
duction, though not enough to be seri- 
out. It has nevertheless brought about 
some “corrective deflation” and has 
been responsible in some measure for 
the consolidations that have occurred 
during the last eighteen months. 

From an industrial and financial 
standpoint, the aviation industry may 
be roughly divided into eight divisions, 
as follows: (1) Holding companies, 
(2) Aircraft manufacturers, (3) Mo- 
tor manufacturers, (4) Accessory 
companies, (5) Transport companies, 
(6) Airports, (7) Finance companies, 

[Continued on page 72] 
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ON THE TEST BLOCK 


GOVERNMENT proving ground 
A for aircraft engines — where 
power plants of licensed air- 
planes are tested and their fitness certi- 
fied—has been established by the 
3ureau of Standards, United States 
Department of Commerce. Located on 
the outer fringe of the experimental 
farm of the Department of Agricul- 
ture, Arlington, Va., the entire atmos- 
phere is suggestive of an inquiry into 
the qualifications and claims of things 
seeking perpetuity. 

Not altogether by design, however, 
was the site of the new aircraft engine 
testing laboratory determined. But, 
strangely enough, such an involuntary 
circumstance as an escape from the pro- 
tests of citizens against the noise of 
engines under-test in former locations 
made the Arlington Experimental 
Farm the ultimate choice. A temporary 
set-up at College Park, Md., where 
testing was sometimes done at night, 
had disturbed the slumbers of near-by 
residents and the aircraft radio experi- 
ments had likewise suf- 
fered interference. Re- 
moved from residential 
sections, the present 
site not only  over- 
comes these former ob- 
jections but | positive 
advantages are appar- 
ent. 

Occupying a build- 
ing 120 feet long, con- 
veniently divided into a 
series of rooms, the 
new aircraft engine 
testing laboratory con- 
sists of three torque 
rooms, in which en- 
gines are mounted for 
test; three _ control 
rooms, where observers 
are safeguarded from 
possible engine failures 
and subsequent flying 
parts by heavily rein; 
forced concrete walls; 
a shop, where the en- 
gine is disassembled 
and inspected; an office 
and record room; and 
a furnace room provid- 
ing central heating for 
the entire plant. Of 
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concrete, the complete building is 
designed to minimize fire hazard. 
Apart from the main building is a con- 
crete structure for storage of gasoline 
and oil. Not hedged-in by adjacent 
buildings, there is sufficient elbow- 
room, so to speak, on the exterior of 
the laboratory and, with Hoover Field 
within a stone’s throw, flight per- 
formance tests may be readily under- 
taken. 

While not as pretentious as some of 
the combined research and testing lab- 
oratories of commercial companies, the 
new Government proving ground for 
aircraft engines is without a counter- 
part in some particulars—designed to 


An airplane engine under test at 
the new Bureau of Standards test- 
ing laboratory. 








meet the peculiar needs of the Bureau 
of Standards in testing engines under 
the air commerce regulations. Briefly, 
these test requirements are a 50-hour 
endurance run in ten 5-hour periods; 
full-throttle runs to ascertain the power 
developed at speeds ranging from 75 to 
110 per cent of the rated speed; and a 
test of the engine installed in an air- 
plane, although the latter test may be 
waived if the engine has established 
successful air flights. General waivers 
from the air commerce regulations are 
the engines tested by the Army and 
Navy and whose airworthiness are au- 
tomatically certified, on request; and 
engines imported for service in this 
country and which have undergone 
previously successful foreign tests, ac- 
cording to standards of civil aeronaut- 
ic regulations. Aircraft power plants 
from England, France, Germany, 
Czecho-Slovakia, and Italy, after having 
successfully met tests in these respec- 
tive countries, are given certificates of 
merit in America. However, if these 
same types of foreign 
engines are constructed 
by American firms they 


are subject to tests 
by the Bureau of 
Standards. 


The tests which an 
airplane engine under- 
go at the new labora- 
tory may be suggested 
by describing one of 
the torque stands (and 
there are three of these 
units, accommodating 
as many engines) : The 
test stand on which the 
engine is stationed in- 
cludes a cradle, mount- 
ed on ball bearings and 
free to rotate about 
the engine crankshaft. 
Flexibly associated 
with this cradle are 
the connections and 
controls for gasoline 
and oil and measuring 
devices. Thus the en- 
gine’s torque or tend- 
ency to rotate is 
unhampered and_ this 
rotating action is 
measured by hydraulic 
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weighing. The test engine is mounted 
with the airplane propeller—using, for 
test purposes, propellers smaller in di- 
ameter and steeper in pitch than are 
employed in service conditions—and 
the first period of endurance run is 
made at full throttle and rated speed 
The remaining 9 periods of the en 
durance test are run with the engine 
slightly throttled. In measuring power 
on a torque stand, it-is necessary to 
apply a correction for the rotation due 
to the propeller slipstream. This cor- 
rection may be made in one of three 
ways: by use of a cellular grid between 
the propeller and the engine, which 
straightens out the slipstream from the 
propeller and thus obviates any pos- 
sible tendency of this air-stream to ro- 
tate the engine; by mounting the test 
engine on a dynamometer stand at the 
Bureau of Standards in Washington, 
where an electric dynamometer takes 
the place of a propeller; or by driving 
the propeller through the force of a 
separate motor and measuring the slip 
stream torque on the engine at rest. 
The control room is purposely di- 
vorced from the room in which the en- 
gine is tested and a reinforced con- 
crete wall offers protection to the crew 
of two observers from possibly broken 
propellers or flying parts while the en- 
gine is running under test. This re 
motely-controlled observation room 
contains weighing tanks in which the 
amount of fuel consumed by the test 
engine is determined, and tanks in 
which the oil consumption is weighed. 
The number and variety of control 
units include devices for throttle, spark 
and altitude adjustments; gauges for 
measuring oil pressure and pressure 
of the intake manifold; distant-reading 
thermometers and precise pyrometers 
for determining the relatively high 


temperatures around the engine; ac- 
curate tachometers and speed counters, 
and other measuring devices essential 


in keeping tab on a diversity of tests 
\s a whole, this equipment is designed 
to facilitate the speed and convenience 
in mounting, testing, and recording re- 
sults, 

With three torque or testing stands 
functioning—instead of just one as at 
the former temporary location at Col- 
lege Park—at least one completely 
tested engine can be turned out each 
week. And, as if to gauge accurately 
the capacity of this laboratory, com- 
mercial manufacturers of airplane en 
yines are requesting tests at the rate 
of about one a week—although testing 
s two months in the arrears, largely 
due to the necessary lapse in testing 
while outfitting the plant and transfer- 
ring activities from College Park to 
Arlington. 

Designed exclusively for test pur- 
poses rather than research, the new 
laboratory is limited to running type 
tests of aircraft engines in which the 
latter are required to supply their own 
cooling air—the Arlington plant not 
being provided with external cooling 
systems. However, all makes of air- 
plane engines now in service can be 
accommodated and, anticipating the 
future introduction of the Diesel type 
of engine as a power plant for flying 
machines, it, too, can be subjected to 
Government tests. 

Incidentally, Dr. H. C. Dickinson, 
Chief of the Heat and Power Division 
of the Bureau of Standards, foresees 
two marked advantages in the use o 
the Diesel engine for airplanes—with 
its non-combustible feature it offers an 
increased measure of safety and in the 
absence of an ignition system it will 
not set up interference with radio re 
ception on board flying craft. 

The Bureau of Standards’ aircraft- 
engine testing program is less than two 
years old, and despite the handicap of 
transitory locations for its test plant, 
there has been no let-up in efforts to 


YQ 







place testing facilities at the disposal 
of engine manufacturers who desire to 
qualify under the airworthy require 
ments of the Department of Commerce. 
During the last fiscal year, for exam 
ple, 26 engines were subjected to Gov- 


ernment tests, of which number 12 
failed, 5 were withdrawn, 2 are still 
under test, and 7 were approved. Of 
the 12 engines failing to qualify, only 
one completed half of the endurance 
test and 6 failed in the first period. The 
unprejudiced and authoritative opinion 
of the Bureau of Standards was that, 
“If those engines which failed during 
the last fiscal year had been put in 
service and flown at the speeds and 
horsepowers at which they were tested, 
they would have averaged one forced 
stop for each four hours of flight. How 
many fatalities would have resulted, no 
one can guess, but the number might 
have been large.” 

Still more surprising may seem the 
statement of H. K. Cummings, Chief of 
the Automotive Power Plant Section of 
the Bureau of Standards, that, “Less 
than 50 per cent of the engines so far 
tested have successfully met the De- 
partment of Commerce’s requirements 
on the first trial, which shows the ne- 
cessity of conducting type tests before 
authorizing the use of new types of 
engines in interstate commerce.” 

The Bureau of Standards exacts no 
fee for testing airplane engines, manu- 
facturers merely being required to 
furnish fuel and oil consumed during 
the test. Each power plant must stand 
on its own merits, without the Govern- 
ment resorting to odious comparisons, 
and there are no standard require- 
ments as to weight per horsepower or 
fuel or oil consumption per horsepow- 
er-hour. 

The standard of performance re- 
quired of each engine is: sound design, 
adequate materials, good workmanship 

[Continued on page 69] 


A view of one of the control rooms 
of the new aircraft engine testing 
laboratory. 
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IN THE FLOODLIGHT 


A presentation of government offi- 
cials, who have been delegated by 
their respective governments to di- 
rect and promote aviation activities. 








Laurent Eynac, 
Minister of Aviation, France 


Dr. Schatzel, 


Reichs Post Minister, Germany. 





Clarence M. Young, 


Assistant Secretary of Commerce for 
Aeronautics, United States. 





Baron Shiba 


Director of the Imperial Aeronautical 
Research Department, Japan. 


General Italo Balbo, 
Minister of Aviation, Italy. 








Lord Christopher Birdwood 
Thomson, 
Secretary of State for Air, England 
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INCE airmen cast their fleeting 
* shadows on the broad waters of 

the Pacific in 1927 and confirmed 
the promise given by the successful 
failure of Lieut. Cdr. John Rodgers, 
U. S. N., in the PNo, to link the Ha- 
waiian islands to the mainland, Hono- 
lulu people have had a new outlook on 
life. The fact that the pioneer came 
down in the sea before reaching the 
coast enhanced the importance of his 
flight from San Francisco, because it 
showed that failure to fly from land 
to land without stopping did not spell 
defeat, and at the same time it mini- 
mized the popular opinion of the dan 
ger of the 2,400-mile overseas run 

Lieuts. Hegeneberger and Maitland 
with a three-motor Fokker, in June, 
1927, piled up the evidence in favor of 
flying, wiping out all the old-fashioned 
ideas of distant islands and vast seas. 
There still remained some doubters 
among the Hawaiians, however, and 
the Dole prize flight from the mainland 
to the Islands, with $20,000 and $10,000 
prizes, offered the crucial test. Art 
Goebel, and the others who completed 
this race successfully, more than coun- 
ter-balanced the failures, which, wheth- 
er justly or not, were attributed by Is 
landers—now become Mainlanders in 
their new air consciousness—to faulty 
preparation. 

A year followed during which this 
great and joyous feeling of no longer 
being Americans inhabiting a remote 
cluster of little islands, as many days 
sail from the nearest land of one’s own 
nationals as Europe is from America, 
began to wane. Dreamed of flights from 
San Francisco to Honolulu, with all 


w contact with the rest of Ameri 
that they failed to 
come true, and hope was fading when 
the Southern Cross came along, de- 
molishing all the arguments of the pes- 
simists. That greatest of all gloom- 
spreading arguments—direction-finding 
hazards—was shattered to bits by the 
Southern Cross, and today all thinking 
Hawaii knows that there is such a de- 
pendable route marker as the radio 
beacon, which means the possibility of 
all-weather air communication with the 
mainland in from 24 to 48 hours by air- 
plane and 48, or more, by dirigible. 
This was all very well, but no move 
was made either in the Islands or on 
the mainland to establish regular air 
connections between these distant parts 
of the U. S. A. Rightly enough, Reilly 
K. Allen, editor of the Honolulu Star- 
Bulletin and president of the Chamber 
of Commerce, argued that God helps 
those who help themselves, and urged 
Hawaiian people to provide themselves 
with airports and airplanes before they 
could expect mainland magnates to join 
in organizing croés-Pacific air 


would mean, 


them 
ervice. 

The first thing to be done in the Is 
lands was to create ports for both land 
and water machines, then to organize 
companies and bring over high grade 
flying stock. The first airdrome was 
the Ward airport near the shore, not 
far from the steamship piers, where for 
several years a good battle against hard 
luck has been made by the Western Pa- 
cific Air Transport company, which re- 
cently added two Travel Airplanes to 
its equipment. From Ward airport in- 
ter-island airplanes flew in an attempt 
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to imaugurate regular services, and 
enough was done to call attention to 
the need and practicability of it before 
larger financial interests took a hand 
and set up the two inter-island lines 
which have just begun operations. For 
now Hawaii is served by two inter- 
island services, one of land machines 
and the other of amphibians, and there 
is a port or landing field on each of the 
six principal islands. 

The. Chamber of Commerce had the 
sound idea that the way to begin real 
izing on the advantages which air con- 
nection with the mainland offered was 
by making room for flying. Headed by 
President Allen and aided by the press, 
it proceeded to make the Territorial 
Legislature feel the same way about it, 
which it soon did, to the tune of $45,000 
to make—with the money raised by the 
Chamber of Commerce for the purchase 
of land—a total of $65,000. 

Are there any state owned airports 
on the mainland of the United States? 
Probably not. In which case Hawaii 
has the first one, to serve as a model to 
state capitals, which, not many years 
hence, may find the need of having their 
own. 

In honor of the pioneer, the Terri- 
torial airport is named John Rodgers 
This 700-acre field has the best situa- 
tion which could be found. It lies in the 
flats between Honolulu and Pearl Har- 
bor. The sea is only a few hundred 
yards from the hangars and take-off 
runways. It is far enough distant from 
the mountains which abound in these 
islands to avoid curious wind currents 
at all times. At the worst, wind is not 
much of a worry in the Islands, never 


The John Rodgers Field at Honolulu before work on the runway was 





begun. 





























Looking toward Honolulu 
from the 


blowing more than 40 miles an hour in 
the worst storms. Storms are rare, the 
weather is quite stable and the winds 
in the open spaces are normally smooth 
and gentle 

The water is shallow along the air- 
port shore and this is being dredged a 
little to make it deeper for the sea- 
planes, and the dredgings are used to 
extend the shore and form the founda- 
tion for slips. Over at Pearl Harbor 
Army and Navy Airport, there is a 
mooring mast for dirigibles. 

Commander J. C. Hunsaker, of the 
Goodyear company, when he looked 
over the John Rodgers port recently in 
anticipation of the forthcoming San 
Francisco-Honolulu Goodyear-Zeppelin 
service, found the conditions ideal. It 
was his opinion that no dirigible hangar 
would be needed there, and that a new 
type mooring mast might be set up; but 
he intimated that it was quite possible 
that the new ships Goodyear will build 
will require neither hangar nor mast 
for overnight halts on the ground. This 
attitude cleared an obstacle to the in- 
auguration of the Los Angeles-San 
Francisco-Honolulu dirigible line which 
has been financed in California and 
Honolulu with the help of Akron. 

Aviation enthusiasts in Honolulu 
hold the logical view that once the inter- 
island air services prove themselves by 
time, the longer airplane run—to San 
Francisco—will come as a matter of 
course. And this seems to offer a 
sounder ‘future than the lighter-than- 
air. 

Few cities in the world will ever have 
an airport to compare with John 
Rodgers field in its many advantages. 
['welve miles from the center of town 
by actual roads, it is to be connected by 
a straight road which the Territorial 
Government is now cutting through. 
When this is completed it will be an 
easy 15-minute run by car from Hono- 
lulu to the starting runway. 

Here we discovered a new material 
for runways, which alone is sufficient 
to insure the success of this airport and 
those of all the Hawaiian islands. This 
material is resilient, yet never actually 
soft, any more than it is sticky or slip- 
pery. There is no such thing as skid- 
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ding on it. It is a material so perfect 
for the purpose that I wonder if it 
would pay to ship it to all the corners 
of the earth to make airplane runways. 
Crushed coral is the product, the coral 
of the islets of the south seas; the 
coral of this stepping-off place for the 
tropics, one and the same. 

It is quite a hop—2,100 sea miles, or 
2,400 land miles—to the nearest main- 
land and there are no landing places in 
between, if we except the Farallon Is- 
lands, just west of San Francisco bay. 
Although Los Angeles is nearer the 
parallel of Hawaii, San Francisco is 
the nearest port on the continent. But 
near or far, it is worth while to the 
individual in a hurry or to shippers and 
merchants to reduce the time by one- 
fifth, to make the distance in one day 
instead of five, which is the average 
steamship time. 

While the radio beacon is being in- 
stalled and the financing found for the 
obviously necessary air line from the 
Coast to the Islands, lines connecting 
all the principal islands are in effective 
operation, carrying their full quota of 
passengers and express, and bringing 
islands which were otherwise at best 
12 hours apart, now only 1 hour 30 to 
45 minutes distant. 


The Wheeler Field in Hawaii, 






The first regular service was inau- 
gurated November 11, last year, by the 
Inter-Island Airways, Ltd., which was 
financed by the Honolulu Inter-Island 
Steamship Company of which it is a 
subsidiary organization. They started 
with two two-engined passenger Sikor- 
sky amphibians, giving an every-other- 
day service on the Honolulu, Molokai, 
Lanai, Maui and Hilo route, and twice 
a week service to distant Kaui island, 
all going and returning the same day. 

In December, the Hawaiian Airways 
Company, Ltd., was scheduled to inau 
gurate service with the Inter-Island 
company, using three-motor Fokkers, 
the plan being first to fly round trips 
between Hilo and Honolulu, daily, then 
daily to Maui island, all with freight 
and passengers ; but it seems likely that 
this program will be altered to fill in 
the days on which the Inter-Island line 
does not operate to certain points. 

The Hawaiian Airways is largely 
financed on the mainland by ex-Secre- 
tary of the Treasury McAdoo and the 
Nathan Newbys, father and son; while 
Thos. J. Edwards, president of Air 
craft Securities Company, C. A. Myers 
of the Firestone Tire and Rubber Com- 
pany, and C. E. Eakin, president of the 

[Continued on page 74] 


where Lieuts. Maitland and 


Hagenberger landed after their 2,400 mile trans-Pacific flight. 








THREE OF THE LATEST 


With the advent of Spring, the sport of gliding takes on added interest. 
Aeronautics, herewith, presents three of the latest ........ in gliders. 














The Alexander Primary Glider, the newest product of 
the Alexander Aircraft Co., is constructed of welded steel 
tubing, and is designed for satisfactory flight in high alti- 
tudes. Price $375.00. 





W.H.Bowlus demonstrated the efficiency of the Bowlus I 
sailplane, above, by recently remaining aloft for 5 hrs., 
27 min., and 13 sec. This sailplane is equipped with air- 
speed indicator, altimeter and clock. Span 58 ft.; weight 
175 Ibs 








The latest develop- 
ment by Gliders, Inc. 
This hydro-glider has 
been flown § success- 
fully at 30 m.p.h. 
when towed by motor 
boats. Span, 36 ft., 
weight 225 Ibs. Price, 
$750.00. 
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‘How Shall I Enter Aviation?” 


A discussion of the various vocational oppor- 
tunities in the aviation industry. 


by 
Roger M. Kyes 


The Glenn L. Martin Company 


HIS new industry is growing by 
j leaps and bounds. Everyone from 
the shop mechanic to the sea- 
executive is becoming air- 
3elieving that there is a great 
men are leaving 
good positions in other industries, mak- 
ing many sacrifices, hoping to reap fu- 
ture profit. The average individual is 
familiar with the opportunities in fly- 
ing and operating companies, but very 
few know the possibilities in connec- 
tion with the manufacture of aircraft. 
In order that those in other fields who 
desire to enter aeronautics may be able 
to determine whether or not their par- 
ticular abilities can be utilized, it may 
be well to outline briefly the oppor- 
tunities and the requirements of the 
various trades which compose the pro- 
ducing unit. The main divisions are 
Engineering, Purchasing, Production, 
Inspection, Accounting and Sales. 


soned 
minded. 


future in aviation, 


Engineering is extremely important 
in this as in any other technical in- 
dustry. A successful airplane is de- 
pendent upon a delicate combination of 
design and practicability which re- 
quires extensive research. In the en- 
gineering department there are a num- 
ber of groups requiring different types 
of minds. The first group, which is 
responsible for the aerodynamics of a 
particular design, requires the research 
type, capable of dealing with the theo- 
retical. In order to work out the proper 
airfoils and general lines of an air- 
plane the project engineer must have a 
thorough knowledge of aeronautical en- 
gineering. This type is usually produced 
outstanding aeronautical 
school or has gained a knowledge of 
aerodynamics by doing research for 
The National Advisory Committee for 
Aeronautics, The Department of Com- 
merce, or some other like institution. 


by some 


After the aerodynamics of a new 
plane have been worked out, its success 
depends to a great extent on the prop- 
er utilization of the physical properties 
of materials. To see that this is ac- 
complished is the function of the Stress 
Analysis Department. In addition to 


theoretical this group requires a cer- 
tain practical knowledge of structures, 
especially because the theoretical must 
in many cases be checked by practical 
methods such as static testing. Further, 
men in this group must have sound 
judgment in order to design structures 
with adequate strength to insure safety, 
while keeping the weight to a mini- 
mum. 

The project engineering and stress 
analysis having been completed, the 
designer immediately sets about to de- 
sign the various parts of the plane, such 
as the power plant, fuselage, wings, 
controls, landing gear and other de- 
tailed parts. A knowledge of produc- 
tion and manufacturing methods is nec- 
essary so that the design may be such 
that it can be economically produced. 
After the drawing has been completed 
it must be checked by the Checking Di- 
vision which requires of its personnel 
only a minimum of knowledge about 
aerodynamics but a thorough under- 
standing of shop practice and manu- 
facturing methods, thus enabling the 
checker to eliminate any inaccuracies 
which may make a design difficult to 
manufacture. 


These functions which have been 
briefly outlined could not be accom- 
plished without the aid of a group of 
draftsmen who work in close co-opera- 
tion with the engineer and designer in 
assisting them in carrying out and 
sketching their designs. Neatness and 
a high degree of accuracy together 
with a thorough knowledge of the sym- 
bols used in mechanical drawing are 
desirable in doing this work. 

In addition to those who have to do 
with the actual design of the plane, it 
is necessary to have a number of staff 
engineers who are constantly engaged 
in general research together with a 
patent engineer who takes care of the 
patenting of various new designs and 
inventions. 

After the plane has been designed in 
keeping with the best principles of en- 
gineering and manufacturing practice, 
the tool engineer must design the prop- 
er tools for its production. Practical 
dies, jigs and fixtures must also be 
evolved for the production manufac- 
turing of the parts from engineering 
drawings. The tools should be as sim- 
ple as possible and the manufacturing 
facilities utilized to a maximum. In 
addition to designing tools these en- 
gineers are responsibile for the ar- 
rangement of machinery and equip- 
ment for the most profitable operation. 

Having outlined briefly the engi- 
neering positions in the average air- 
plane company it is well to consider 
the future supply and probable demand. 
Engineering schools have inaugurated 
aeronautical courses which are giving 
to the industry a number of graduates 
having a basic knowledge of aerody- 


The manufacture of airplanes entails a wide variety of activities 
as evidenced by this view of a Curtiss 
construction. 


Condor Transport under 
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namics, and who can be developed over 
a period of years into valuable engi- 
neers. In addition to the college gradu- 
ates there are a number of engineers 
in other fields who are transferring 
their affiliations to the aircraft industry. 
The basic principles of engineering are 
fundamentally the same, hence there 
is no reason why a man of the proper 
type who is in another field of engi 
neering can not become a proficient 
aeronautic engineer. This is especially 
true of the metallurgical engineer since 
the trend in modern aircraft is to metal. 
In the future the demand for engineers 
in the aircraft industry will be on the 
decrease because, much like the auto- 
mobile industry, the aircraft industry 
will be compelled to resort to mass 
production in order to make a profit on 
the investment. 

An exception to this statement will 
be found, however, in military aero- 
nautics; for these companies are con- 
stantly designing new types, and as a 
rule planes for military purposes are 
not produced in great quantities. In 
consequence, the military business re- 
quires a much greater engineering staff 
than that of the commercial. While a 
decrease will take place in the need for 
engineers in the commercial branches, 
new fields of engineering will be added 
to the aircraft industry. The funda- 
mental design of airplanes will not 
change, except possibly in the case of 
the autogiro; and rather than radical 
changes the trend is towards refinement. 
The elements of body design, color 
combination and a great many other 
factors will necessitate engineering re- 
search much like that which is now 
being conducted by the automobile com- 
panies in an effort to produce beauti- 
ful and graceful body designs. This 
will, of course, create opportunities for 
engineers especially fitted for this new 
development in the industry. 

After the plane has been designed 
the materials for its fabrication must be 
purchased. It is extremely important 
that these be bought as cheaply as 
possible on a basis of a certain stand- 
ard of quality. A knowledge of air- 
planes is necessary in addition to that 
of markets. Upon receiving a requisi- 
tion to purchase materials, the Purchas- 
ing Department must select a certain 
source of supply from a number of re- 
liable houses. Quality at low price is 
the criterion, and to accomplish this 
end purchasing must be done by ex- 
perienced men. 

After the materials have been pur- 
chased they must be fabricated into air- 
plane parts. The designs are released 
from the Engineering to the Planning 
or Production Department which is 
responsible for the planning of produc- 





tion This involves a knowledge of 
fabrication and assembly of materials 
and requires men of unusual ability. 
The method of planning production is, 
of course, determined by the number 
and type of planes to be produced; con- 
sequently, it is difficult to designate a 
method of production common to all 
aircraft factories. However, it may be 
said whether the be a mili- 
tary or commercial concern or both, 
it is necessary for the Production De- 
partment to carefully plan the manu- 
facture of planes in order to eliminate 
storage and unnecessary delay, and to 
keep a continuous flow of production 
without interruption in face of the 
many hindrances which may be ex- 
perienced in manufacturing, such as 
the shortage of raw materials, break- 
downs of machinery and other unfore- 
seen obstacles. The way in which the 
Planning Department instructs the 
Shop to build a certain member of a 
plane has much to do with its cost of 
manufacture. By finding the cheapest 
possible method of producing a certain 
unit the total savings of the various 
units becomes a considerable figure. 


company 


After the method of production has 
been established the orders are re- 
leased to the Shop which is comprised 
»f a multiplicity of trades. This group 
is composed of almost every kind of 
labor known to technical manufactur- 
There are three functions per- 
formed by the shop. The first is that 
of the Tool Department which makes 
all the tools necessary to the fabrica- 
tion of parts. The second has to do 
with the actual fabrication of parts 
needed for assembly; and the third, 
which is assembly, may be divided into 
sub-assembly and final assembly. Rath- 
er than discuss each as a unit, it is 
perhaps, best to follow the plane 
through the various processes of man- 
ufacture. 

The raw material is drawn from the 
Stores Department which is composed 
of a staff of storekeepers who are 
specialists in the handling of raw 
stores. Under these there are a num- 
ber of clerks who look after the re- 
ceiving of raw material, the listing of 
stock and keeping of inventory. Raw 
material is then taken to the tool room 
if it is for the. making of tools or to 
the machine shop if for the fabrication 
of parts. In the case of parts it is often 
necessary to alter the procedure in that 
the metal must be properly heat treated 
before it is fabricated. This requires 
some knowledge of heat treatment as 
the aluminum alloys used in aircraft 
construction are particularly sensitive 
to temperature changes. 

Material which is to be made into 
tools is first laid out by men who have 


ine 
ng 








a thorough knowledge of mechanical 
drawing and the ability to develop on 
wood and metal curves, angles and ir- 


regular or unsymmetrical parts. Angle 
projection must be sufficiently under- 
stood to permit the laying out from 
blue prints or sketches without the 
use of samples. Wood lay-out men are 
used by the Tool Department in mak- 
ing all sorts of jigs and fixtures. It is 
a usual function of the Tool Depart- 
ment to make fixtures for detailed and 
sub-assembly which are extremely im- 
portant to accurate manufacture. To 
accomplish this the duties of the tool 
and die maker involve the highest 
grade of mechanical skill. Accuracy 
far above that required in the average 
machine shop is necessary. For the 
production and manufacture of sheet 
metal stampings, for example, proper 
dies must be made and the tool and die 
maker must be capable of laying out. 
blanking, forming and drawing other 
dies from blue prints and follow their 
construction through the various 
stages of machining, fitting and as- 
sembly for operation in punch presses. 

A large variety of work is handled 
by the men in this trade, and ability to 
work within a thousandth of an inch 
is required. Patternmakers on wood- 
work are required to make all sorts 
of patterns for castings and forg- 
ings while metal patternmakers work 
chiefly on flat sheet work such as tem- 
plates. They must be capable of lay- 
ing out and projecting angles for 
transfer on to metal to be formed by 
sheet metal workers. The Tool De- 
partment also has a number of tool 
dressers who sharpen drills of all sizes, 
file and grind saws, milling cutters, 
lathes, shapers and such other tools as 
may be required. In all cases a tool 
must be sharpened with as little wear 
as possible upon it. 

The fabrication of parts requires 
first-class machinists able to work to 
dimensions, clearance, lengths, and so 
forth, accurately within one ten-thou- 
sandth of an inch. This classification 
includes operators of lathes milling 
machines, shapers, drill presses, jig 
borers, slotters, hand and automatic 
screw machines and others. Work must 
be set up on the machines in such a 
manner that it can be done as rapidly 
as possible with the greatest accuracy. 
Because of the wide variety of parts 
in an airplane it is necessary that the 
machinist be able to handle the most 
intricate piece of machine work. 

The Bench Department is usually a 
part of the Machine Shop. Bench ma- 
chinists are employed to lay out, fab- 
ricate and to some extent assemble fit- 
tings and other detailed parts of struc- 


[Continued on page 64] 
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ACCOMMODATING THE 
AERIAL DRUMMER 


J. Don Alexander 


PPORTUNITY rests by the 
© roadside just outside of every 

American city—opportunity for 
the man who would build up a substan- 
tial business and make himself of serv- 
ice to motorized mankind. 

I mean the operation of a combined 
auto-aircraft service station—a refuel- 
ing and repair depot for the public that 
travels in its own automobiles and is be- 
ginning to travel in its own airplanes. 
The number of salesmen adopting the 
airplane alone will justify the aircraft 
end of the business. 

The auto-aircraft service and repair 
station should be located on a large 
field, beside a main travelled highway 
and as near town as possible. It need 
not be an all-around, first class airport 
in the modern sense of the term, just a 
good safe landing field where planes 
can drop in easily for gasoline or for 
motor overhaul. 

The backbone of the business at first 
will be the automobile service and re- 
pair. But gradually, as flyers learn that 
an operator and’ gasoline pump are on 
hand at all hours of the day, and quick 
service is furnished on repairs, the aero- 
nautical revenue will mount to heavy 
figures. 

The advantages of combining the 
two businesses lie in the single over- 
head. Some additional tools and other 
equipment will be needed to handle the 
airplane motor overhauls, and a li- 
censed airplane mechanic will be needed. 
These will prove a good investment. 

The auto-aircraft station will solve 
the airplane fueling problem in towns 
where air-traffic has not yet reached 


Wayside airports welcome the fly- 
ing tourists. 


by 


Alexander Aircraft Co. 


sufficient volume to warrant keeping a 
man and gasoline pump at the munic- 
ipal airport. An operator can always 
find time from automobile servicing to 
take care of an incoming airplane 
which has just taxied up to a field 
pump. 

Such stations will be welcomed by 
the growing number of flying salesmen. 
And the number is growing! Travei- 
ling is the bane of the travelling man’s 
profession. Once he has flown in five 
hours the same distance which requires 


14 hours by fast automobile or 18 
hours by train he is “sold” on air 
travel. 


But the aeronautical industry must 
make adequate provisions before it can 
expect to sell a large number of planes 
to travelling men and to service these 
planes. The greater mobility, which 
the plane gives them between towns, 
must be supplemented with the mobility 
which the automobile gives them with- 
in the city. 

Thus another step in smoothing the 
way of the “air drummer” will be a 
series of economical airport rent-a-car 
services. 

Today the salesman saves valuable 
road time by flying but begins to miss 
his own automobile when he arrives at 
the airport. Tomorrow the flier will 
step out of his plane, rent a fast little 
automobile at rockbottom rates from 
the airport rent-a-car service, and pro- 
ceed about his business with the swift- 
ness characteristic of the modern fly- 
ing age. 

The rates will be cheap because the 
salesman will leave his plane as secu- 







rity on the car, and it will be ample 
security. Thus the rent-a-car man takes 
practically no risk of theft and will be 
able to offer extremely low rates. 

The airport rent-a-car plan may 
prove a means of alleviating the vexing 
used-car problem. Why not use the 
better class of used automobiles in the 
rent-a-car service and thus cut down 
initial costs? 

It will be immensely to the ad- 
vantage of the airport operator to fa- 
cilitate air travel in this manner. Pri- 
vate air-traffic is introducing a profita- 
ble new aviation fuel, hangar and re- 
pairs industry. It should be stimulated. 

Operators of passenger airlines solve 
the airport-to-town problem by carry- 
ing passengers into the downtown dis- 
trict in fast bus or aerocar. The private 
flyer is accustomed to flying his own 
and of course would prefer to drive 
himself. A salesman will probably 
spend two or three days in a large city. 
He will want possession of the car 
from the time he leaves the airport un- 
til he returns for his plane. 

In fairness to the peculiar needs of 
the flyer the airport service should rent 
cars strictly on a mileage basis, stipu- 
lating that the car be returned after a 
specified time or be subject to increased 
rates on a pyramiding scale. 

The airport service will find it neces 
sary to reserve these cars strictly for 
the use of flying patrons. By renting 
at little over operating expenses it will 
underbid established downtown serv- 
ices. It should not be its aim to attract 


the legitimate trade of established rent 
[Continued on page 70] 
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between these planes 
that the student has piloted leads him 
many antics grudgingly 
writes in the log of experience. Con- 
sider the case of a who was 
landing after his solo hour 
an O-2-U jammed. 
Moving at a speed greater than he had 
ever traveled, he made a 
enough landing, but lost | 
couldn’t stop the 1 


describes the ensuing scene as 


and previous types 


to that he 


student 
second in 


when his throttle 








of the one in the moving picture 
ilac Time.” 


forgot that he could turn off his swi 





1 


\ 


The student complete 





and spent a thrilling few minutes dodg- 
ing hangars before he came to rest in 


Pensacola Bay. 
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r student had on these planes 
literally “run away from him.” This 
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r his first solo hop in 4 
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gency landing t 

ofice. When he went back to his plane 

the motor of which he had left idling 

he was puzzled by the that its t: 
surface seemed lower than the se t F 
which he was accustomed (which is ; 
true, il close 
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Naval _— 


in open 
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formation. 


pilots 





ulled the tail upward, and as he did 
so, it knocked the stick forward. This 
in turn pushed the throttle forward, 
nd the plane shot out at a great speed. 
lhe mechanic, 
by, made a dash for the runaway at the 
the student dashed; they col- 
lided and by the time they had picked 
themselves up the ground the 
plane had taken-off and was headed for 
the woods. Attaining a height of some 
sixty feet, it must have felt its efforts 
unappreciated, for it gave up the ghost 
ind dove landward. 

Successfully completing his 
ime, the student flies five hours in 
three and five plane Vee formations 
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He is then instructed in setting a line 
f bearing. And, now is the time when 
puts his ground-school radio-train 


ng to the test. To pass the examina 


tion, he must be able to receive and 
transmit 27 straight words per minute 
nd 20 words per minute in code. Ob- 


servation planes are equipped with a 
50-watt transmitter having three 7%4- 
sending radius of 300 
niles; and a regenerative receiving set 
eanut tubes with two stages 

soth sets are housed 
e and are served by a 


f amplification. 









the student is required to do 
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actual spotting in flight, he practices on 
a spotting board. The board is made 
of painted canvas stretched out to rep- 
resent the surface of the water. A 
screen is elevated in front of the can- 
vas with peepholes and a covering slide. 
Radio sending keys are mounted be- 
hind each peephole, and furnished with 
ear phones. The board is made to scale, 
and represents two spotting altitudes, 
10,000 and 5,000 feet. 

Students take their places behind the 
screen, by a peephole and radio key, 
while a like number of students put on 
ear phones and take places at tables out- 
side the screen. The latter are pre- 
pared to copy the spots transmitted by 
their corresponding Other 
students place “splashes” on the canvas 
(which simulate the fall of salvos on 
water), and record the true correction 
for comparison with spots transmitted 
by spotters on the target. The peep- 
holes are opened for about five seconds 
to enable the spotter to see the target 
and then replaced. 

The purpose of the spotting board is 
to give a fair representation of the as- 
pect of ships and “splashes” at different 
altitudes, to train the student in making 


spotters. 





a decision, and promote rapidity and ac- 


curacy in sending spots. The time of 
transmission, clearness, and accuracy 
checked by the in 
transmitted are 
true corrections 


of sending are 
structor. The spots 
checked with the 
recorded by the students who placed 
the “splashes.” 

The student then puts his spotting 
board instruction to flight test, and fly- 
ing in formation spots “splashes” on a 
ground field-board. This phase is 
known as Spotting Drill. The next step 
is Spotting Rehearsal, in which signals 
are received and transmitted i 


in code. 
Then the student is ready to spot real 
salvos. Ten salvos are fired for each 
run. One student acts as pilot, the 
other as observer, and it is the latter’s 
task to accurately guide the gunners on 
shore who are firing at a set target. 
This is accomplished by radio direction 
in code, from the observing plane which 
flies over the target. Thirteen 
spotting practice is followed by indi 
vidual battle practice with fixed and 
free machine guns fired from the plane 
Light fragmentation bombs are dropped 
from an altitude of 500 feet, and the 
student is then ready for his 4-hour 


hours 


An interesting view of the Flight Beach of the Naval 
Aeronautical Station, Pensacola, Fla., March, 1914. 
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cross-country hop which completes the 
training in Squadron Five. 


All student officers below the rank 
of commander receive an 18-hour in- 
doctrination course in the Hawks 
of the Combat Squadron—Squad- 
ron Four. Since these speedy little 
fighters are single-seaters, all pre- 
liminary instruction is, of necessity, 


Lieut. Dave Rit 
tenhouse, former war pilot and first 
American winner of the Schneider cup, 
considered one of the most able fight- 
ing pilots in the Navy, is the command 
ing officer of the Combat Squadron. 
With his two assistants, Lieut. Ritten- 
house draws diagrams on the Squadron 
blackboard as a instruction. 

After practicing take-offs, 
turns, and landings in these planes that 
have a landing-speed of 50 miles an 
hour, the student receives a precision 
landing check, and is ready for Vee 
and echelon formations. Eight hours 
of formation flying—then aerobatics! 
The student for a slow-roll 
—considered the most difficult stunt of 
the entire course since it involves fly- 
ing in unaccustomed attitudes and a 
complete reversal of control when the 
ship is on its back in the position of 
a half completed roll. This stunt is 
valuable in dog-fighting, when proper 
handling of the plane is necessary in 
unnatural attitudes. The last hour of 
the 18-hour familiarization course is 
devoted to an altitude test which re 
quires a climb of 20,000 feet. 

Student Naval Aviators who have 
not qualified for full combat training 
receive their first orders for flight duty, 
and the whole class is designated Naval 
Aviators. The six selected officers, 
whose marks were highest in the first 
four squadrons, report for advanced 
combat training 

A former combat-instructor, in dis- 
cussing the fighting course, has said: 
“The average service flyer confronted 
with the qualities demanded of a fight- 
ing pilot will admit, under pressure, 
that he would be placed to best advan- 
tage in a fighting-plane squadron. Un- 
fortunately this is not true. Were it 
true, it would not have been possible 
during the World War for 300 aces of 
the allied forces to down 2,600 oppo- 
nents, nor for 100 Germans to win 
2,000 victories over allied flyers. As- 
signment to fighting-plane duty carries 
with it no assurance of eminent fitness. 
It can only provide the means with 
which the pilot may work for self-de- 
velopment. Preliminary and advanced 
courses of training in aerial fighting 
can do on more than provide the tools 
with which the pilot ‘works, expound 
the elementary principles of aerial tac- 
tics, afford means of practice, and so 
give some slight contribution toward 
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the experience required. Most of the 
development must come from within.” 

For obvious the tactical 
problems considered in Squadron Four 
can not be discussed, but altogether 50 
The 


nine-plane 


reasons, 


hours are taken up by the course. 
student flies in six and 
formations, perfecting himself in this 
work until the Squadron Commander 
considers the class sufficiently advanced 
to learn cross-over and Taylor turns 

maneuvers which require exact timing 
and precise execution. Many students 
are dropped from the course at this 
point, for unless each pilot is perfect, 
the safety of the whole section is en- 
dangered. The pilots who remain must 
have full confidence in themselves and 
each other; team work is essential for 


fighters. 
Work on tactical formations is al- 
ternated with periods of advanced 


aerobatics and practice dives on small 
parachutes that are dropped over the 
side of more than 6,000 feet and 
“fought” nearly to the ground. The 
student “attacks,” individually and as 
the member of a section, planes which 
represent hostile observation and fight- 
ing planes. As the course nears its 
end, and the nine-plane formation be- 
gins to be a thing of beauty, the stu- 
dent’s pride in his work is manifest. 
There are no words that can describe 
the thrill he receives as “his” formation 
changes from a perfect Vee to a per- 
fect “line” and he eight other 
graceful fighters moving as one with 
him—he is on the silver side of the 
clouds, and the earth looks very small 
indeed. 

Gunnery practice in Hawks requires 
about ten-hour’s flying time, and planes 
equipped with two fixed machine guns 
are used. The student learns to cali- 
brate his own ammunition—a job that 
no fighting-pilot trusts to anyone since 
his success and life depend on his guns. 
Each student fires nearly 3,000 rounds, 
at a target sleeve towed by another 
Hawk. The student learns to bomb 
by diving almost vertically on a ground 
target and releasing his bomb just be- 
fore pulling out of the dive. 

But the nearest approach to real com 
bat, is experienced by the student in 
camera-gun practice. Hawks, equipped 
with cameras loaded with about ninety 
exposures of film are used in this phase. 
Sighting is done through the regular 
machine-gun sight; but when the bow- 
end control attached to the stick is 
pulled, instead of a stream of bullets 
issuing forth, the camera clicks off pic- 
tures of whatever is seen on the cross- 
wires of the sight. 

Two students climb to about 12,000 
feet, and dog-fight, each trying to get 
as many picture “hits” of the other as 
[Continued on page 62] 
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A BIOGRAPHICAL SKETCH 
—Igor Ivan Sikorsky 


by Norman F. Dacey 


WAY back in 1910, about all that 
A the average American knew 
about the Russians was that 
they wore funny fur hats because it 
was so cold, they had a czar who sent 
them to Siberia if he didn’t like their 
looks, and they drank vodka and rode 
in droschkas, or perhaps they drank 
droschka and rode in vodkas. It didn’t 
seem very important, anyhow. 

It would have been hard to persuade 
an American citizen that at that time 
there was a young Russian boy of 
twenty, with an enviable technical col- 
lege training, who was beginning to 
build flying machines. And the Rus- 
sian youth who had been experiment- 
ing with helicopters for two years was 
[gor Ivan Sikorsky. 

As far back as 1908, Sikorsky built 
a helicopter; in 1910, he built one 
which lifted itself from the ground. 
And then he built the S-1, powered 
with a 15-horsepower motor which 
Followed the S-2 which 
flew 600 feet with its 25-horsepower, 
and the S-3, which flew 59 seconds 
with 40-horsepower to hold it aloft. 

What happened to them when these 
first S ships got through flying is dif- 
ficult to find out. They flew—and then 
young Sikorsky built another one! 

Sikorsky is always described as a 
man of vision, a dreamer. Reading be- 
tween the lines of this account of his 
early activities, it is evident that he 
was resourceful, courageous and de- 
termined. 

Where did he get the money to build 
airplanes in those years when nobody 
believed that man would ever fly and 
that a flying machine was just the in- 
sane visualization of a demented mind? 
How did he have the nerve to take off 
in the thing when he got it built? How 
did he have the patience to go on after 
the little S ships crashed and crashed? 

As a matter of fact, Sikorsky did 
get a little impatient after the first few 
crack-ups, and he began to wonder if 
there wasn’t more to the business of 
actually flying than he had at first im- 
agined. Perhaps the ships themselves 
were all right; perhaps they crashed 
because he didn’t know how to ma- 


flew the ship. 





neuver them well enough. Perhaps—he 
decided—he’d better find out how the 
people who made a business of flying 
actually did their stuff. 

So he hied him to an airport (yes, 
they had airports in Russia in IgI1), 
and watched. Then he went back and 


taught himself to fly. So successful 
was he, that to this day, no one has 
ever been able to teach him the newer, 
modern methods. At that time the 
control wires were arranged exactly 
opposite to what they are now. 


If you wanted to make a right bank, 
you used the right pedal; left bank, left 
pedal. Nowadays, it is exactly the re- 
verse. But today, if Mr. Sikorsky 
wishes to take a plane, it is necessary 
for the mechanics to reverse the con- 
trol wires for Mr. Sikorsky learned to 
fly that way and can fly no other. Any- 
how, he maintains the old system was 
just as good, if not better. 

In 1911, the S-4 attained a height of 
1,500 feet and stayed there a full hour. 
Business began to look up. It became 
obvious to everyone that this young 
Sikorsky had an idea and an idea 
which could be made to work. It 


turned out that he had other ideas as 
well—ideas about multi-motored ships 
and seaplanes and all sorts of things 
that no one had ever tried. 

So impressed were his confreres that 
the Russo-Baltic railroad car works de- 
cided to stand back of him and see what 
this young designer, 
capital, could do. 

At the end of two years, the new 
multi-motored ship was completed. Four 
100-horsepower engines and a roomy 
cabin were among the notable features. 
It made 50 successful flights with Sik 
orsky at the controls. 

Many things happened in Europe in 
the year 1914. Among other things, it 
marked the construction of the first 
multi-motored seaplane. It shattered 
all world records for distance, lifting, 
endurance and altitude. Rather an 
impressive achievement for a chap of 
26. 

From then on Sikorsky no longer 
had the backing of the Russo-Baltic 
company. He did have, however, the 
backing of the Imperial Russian gov- 
ernment whose resources were fully as 
great and whose interest in aviation 
was even greater. They commissioned 
Sikorsky to build them 73 big, multi- 
motored bombing planes for immediate 
war service. Only one of the lot was 
lost. 


plus unlimited 


With the Russian revolution, Sikor- 
sky’s triumph came to an abrupt end. 
The distinguished and wealthy young 
designer, feted and lionized by royalty, 
became a penniless emigre to France. 
His indomitable courage—the same 
courage that carried him undiscour- 
aged through years of nerve-wracking 
experimentation—stayed with him. 

His only thought was of beginning 
again. He had barely begun laying out 
plans for new planes when the Armis- 
tice came. The Allies had planned to 
use as many as he could turn out. But 
the Armistice wrote “finis” to Sikor- 
sky’s work just as surely as the Russian 
revolution had done before. 

Where to go? America, the land of 
opportunity. America, the rich. Amer- 
ica, the place where so many pioneers 
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in the fields of science and inventions 
seem to have gathered. In 1919, Sik 
orsky came to America. 

Picture him. He had no n 
spoke little English. He ca 
with bright hopes that Am 
want to forge ahead in aviation, so 
tle developed here but so definitely 
proven necessary by war 

Picture America in 1919. The Armis- 
tice. Ships, guns, supplies piled up and 
no market. Thousands turned out of 
work by the closing of war factories 
The American doughboys home look 
ing for jobs. Too much of everything 
but money and work and not 
these to go around. 

Arrives a young Russian who wants 
to build an airplane which will cost 
somewhere in the neighborhood of 
$100,000. If the Revolution and thi 


Armistice were tragedies to Sikorsky, 
b 





experiences 


en such of 


how much worse must have been his 
arrival in America! 

How he got on during the next few 
years, he seldom describes. He had 
remarkable knowledge of astronomy 
and an unusual grounding in 
matics and among other things, 
his English improved, he picked up a 
little by lecturing. They were years of 
hardship and discouragement. 

About that time, 1923, Mr. Bary en 
ters the picture—W. A. Bary, who is 
now vice-president and general man 
ager of the Sikorsky Aviation Corpora 
tion. Mr. Bary had had a successful 
manufacturing business in Russia, had 
come to the United States because of 
the Revolution and had begun a little 
business in downtown New York City 

Gradually, drawn by common inter 
ests, there had come together in his 
shipping room a little group of Russian 
naval officers, first six, then eight, and 
finally, twelve. These young Russians 
had been together at the naval college, 
they had fought side by side in the civil 
war and they knew what it meant to 
experience hardship. They knew what 
it was to stick together. Of these, two 
were flyers and one was a draughts 
man. The latter was the only profes 
sional man besides Sikorsky, who ran 


mathe 
after 


across them and joined their littl 
group. 
This little, tightly-knit Russian 


group pooled their resources and found 
that they had $600. 
with an old draughting table in the 
back of Bary’s packing room. 


They began work 


Here was laid the foundation for 
what is today the Sikorsky Aviation 
Corporation. Naturally, it was impos- 
sible to build a plane with a 100-foot 
wingspread in the back of Bary’s pack 
ing room. Sikorsky suggested that they 
transfer their activities to a little farm 


which he had purchased down at 


They looked the place 


place to 


Roosevelt, L. I. 
over and decided that the 
build the new plane was in the chicken 
‘oop. And there it was built. 
\s the plane neared completion, the 
op had to be extended here and there 
cover a new portion of the wing 
hich had just been added or to allow 
for this or that addition. I was nec 
essary to disassemble the coop to get it 
and it came forth like a chicken 
bursting from its shell covering. 
[he result was the S-29, a tremen- 
us success. It carried 14 passengers 


und once took two grand pianos 
m New York to Washington. Gov 


ernor Trumbull of Connecticut spoke 
| 


yver the radio from the cabin of the 


S-29, the first time 
a plane. It 
It flew more 
finally 


crashed intentionally in a movie thrill- 


anyone had ever 
broadcasted from visited 
every state in the Union. 
than 500,000 miles and was 
r. Its history is epic. 

The year 1927, saw the construction 
of the first multi-motored amphibian, 
the forerunner of the S-38, which has 
been turned out in large quantities dur- 
ing the past two years. The company 
has become one of the leaders in the 
field of aviation in America. 





THE INVESTOR 


With aviation stocks 
changing position 
rapidly in an industry 
complicated by swift 
growths and rapid 
amalgamations, the 
opportunities for both 
wise and unwise in- 
vestment are large. 
It is only on the basis 
of accurate and new- 
est information that 
proper judgment of 
value may be 
achieved. 

In order to service 
those readers who are 
interested in invest- 
ment __ possibilities 
AERONAUTICS will 
secure the best avail- 
able information on 
all current investment 
possibilities on re- 
quest. Queries should 
be addressed to Aero- 
nautics Advisory Invest- 
ment Service. 











“What,” Mr. “does 
Mr. Sikorsky like to do best?” 

“Oh, fly, of course,” he replied. “But 
we do not let him. We put every dif 


ficulty in his way. He 


3ary was asked, 


is too valuable 
we need him all the time for other 
things.” 

Isn't that the irony of fate? After 


j 


all these trials and tribulations, the 


thing that he wants most to do, to fly 
the gigantic ships which h 
denied him. 
“Vice-president in charge of all e1 
gineering activities” is Mr. Sikorsky’s 
present title in the corporation. He i 


e creates 


never so happy 
someone’s shoulder at blue prints and 
telling them what changes to make 

He would like to design new planes 
as often as it is practical le. For a de 
signer, the test flight is the big thrill 
Production on a large scale interests 
him not at all. 

Igor Ivan Sikorsky now lives in 
modest little white house in Stratford 
Conn., only a short distance from the 
huge new aircraft works which bears 
his name. He takes an inordinate in 
terest in his wife and 
among other things, a remark- 


small children 
He is, 
able pianist 
like to contiue his study of astronomy 


He is punctiliously polite and very ab 


If he had time, he would 


sent-minded. 
He cannot be induced to part with a: 
cap which he 


old, greasy checkered 


wears in the factory and out. Except 
for flying, he does as he pleases. 

His factory hundreds of 
people, the vast majority of whom ars 
Russians who, like himself, have known 


1 
employs 


the terrors of revolutionary days in the 
homeland. They have their own little 
church, and workers and company ex 


ecutives alike attend worship there. 


On Dec. 14, the Grand Duchess Kira 
of Russia, great-granddaughter of 


Queen Victoria and youngest daughter 
of Grand Duke Cyril of 


spected the factory. 


Russia, in 


” 1 
» I 


“I am naturally quite proud 
said ‘‘to think that some of my country 
men have built such a wonderful or 
ganization.” 

Russians, employed in the mechan 
woodworking 
held high 


military positions in Russia, expressed 


ical, and departments 


some of whom social and 
real enthusiasm and affection upon sec 
ing her. 

Today, at forty, Igor Ivan Sikorsky 
looking back over the years he spent 
fighting hard against adversity, has the 
satisfaction of seeing his dreams come 
true. 
real satisfaction. 
to visualize greater and more unbelie\ 


But, being an inventor, he has n 
His only auswer 


able things for the future. 


as when looking over 
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THE PROBLEM OF 
THE SMALL TOWN AIRPORT 


OR the past two or three years I 

have been rather closely studying 

the problem of the small-town 
airport. My home town is situated in 
northern New England where hills and 
mountains predominate, and a piece of 
level ground is the exception to the 
rule. As chairman of the aviation com- 
mittee of the local chamber of com- 
merce I have had occasion to come into 
contact with aviation problems 
which not only confront my town but, 
I believe towns in other parts of our 
country as well. In northern New Eng- 
land the problem of establishing land- 
ingfields or airports seems to rest on 
which must first be 
an airport can be 
made a investment—is there 
level ground and is the airmindedness 
of the townspeople keen enough for the 
venture ? 

Perhaps the best way for me to pre- 
sent some facts with regard to estab- 
lishing an airport in a small town is for 
me to draw from my own experience in 
my own home town. Our permanent 
population is about twenty-five hun- 
dred; but in the summer months it 
increases to possibly twice that number. 
rhere is no great wealth among the 
permanent residents, although there 
are many who are in comfortable cir- 
cumstances, 

At one of the meetings of the cham- 
ber of commerce the question of a 
landing field was raised. As a result, a 
committee was appointed of which I 
was made chairman—not because of 
my aeronautical knowledge, but because 
[ was sincerely eager to see my home- 
town take its place with other commu- 
nities in supplying proper landing 
facilities for aircraft. And then the 
committe on aviation began to learn 
something about small-town airports. 

Obviously, the first thing to do 
was to see what we had in the way of a 
field of the proper dimensions, free of 
obstructions and reasonably near the 
town. There are towns in New Eng- 
land which have considerable areas of 
flat ground near them; but the majority 
of them are in rolling or hilly country. 
Some are situated in valleys between 


1 ~ 
ciose 


two questions 
answered before 


paying 


by 
A. H. Beardsley 


mountains. Leaving out the question of 
objections on the part of property own- 
ers, which might bar a good piece of 
ground from being turned into a land 
ing field, I believe that to find a field 
that is level and of the required size is 
virtually impossible in most New Eng 
land towns. Very true a field can be 
made in many places; but I refer to 
finding a reasonably level piece of 
ground which would require small out- 
lay of labor to make over into a satis- 
factory landing field or airport. 

No sooner did it become known that 
the chamber of commerce had ap- 
pointed an aviation committee than we 
were invited to view many properties 
which their owners sincerely believed 
to be adapted to the requirements of a 
modern landing field. Most of these 
owners seemed to have the idea that 
an airplane lands in the same manner 
as a bird. That is, almost vertically. 
It became well nigh impossible to con- 
vince these good people that the land- 
ing speed of airplanes was between 60 
and 70 miles an hour, even when they 
were slowed up; and that when they 
touched the ground at this speed, stones 
and tree-trunks in a pasture were vir- 
tually certain destruction to the air- 
plane and its pilot. After all, how 
could these well-meaning people under- 
stand—practically none of them had 
ever been up, or even seen a ship at 
close quarters. 

One of my duties as chairman was 
to visit every field in town which held 
out any hope of being developed into 
a satisfactory landing field. For the 
most part, property owners were very 
much interested and offered very favor- 
able terms; but unfortunately, most of 
their properties were totally unsuited 
for aviation purposes. Time and again, 
some one would telephone me or call to 
see me with regard to an aviation field; 
and after I had asked a few questions, 
based on the Department of Commerce 
specifications, he or she would assure 
me that I need look no further. Much 
encouraged, I would arrange to see the 
property; but almost invariably I found 
that the size of the field had been over- 
estimated or its grade was too steep or 


it was filled with stones or it faced the 
for the prevailing winds 
funda- 


wrong way 
or it had several other things 
mentally wrong with it. 

By way of example, one good soul 
who wished to do his bit for aviation, 
invited me to inspect his property which 
he assured me was just what I wanted 
When we arrived to look it over, | 
found a gently rising hillside covered 
with second growth timber! It took 
considerable patience and _ illustration 
to make it clear to my well-meaning 
friend that his property, even at an 
outlay of several thousands of dollars, 
could never be made into an airport. 
Another individual offered his property 
without charge for aviation purposes; 
but it was situated on the crest of a hill 
which sloped down on all sides atd 
there was not more than a hundred feet 
of really level ground on it anywhere. 
Furthermore, the road which led up 
to it was so steep that most automobiles 
could not make it, even in low gear. 
And, yet, this man was absolutely sin- 
cere in believing that he had a good 
landing field. 

After chasing many of these will-o’ 
wisp landing fields, I finally found 
three properties which to the committee 
seemed to possess possibilities, although 
not one of them was fit for aviation 
purposes without some outlay of money 
and labor. At this point, I felt that | 
was getting in over my depth, and | 
asked assistance from the Department 
of Commerce. Let me record here that 
I received every possible courtesy and 
within a short time after my request, 
an aeronautical expert arrived from 
Washington, D. C., to look over such 
properties as we thought might be made 
into landing fields. I spent the greater 
part of a day with the representative 
of the Department of Commerce who 
made a thorough inspection of the three 
fields which seemed to us to have possi- 
bilities. 

At the end of his inspection, the ex- 
pert gave me his advice, and it was all 
confined to one property. The other 
two he promptly disproved for aviation 
purposes. With regard to the property 

[Continued on page 60] 





These three young wom- 
en, all experienced pilots, 
are members of the “99” 
club. The styles they spon- 
sor are based on a knowl- 
edge of the requirements 
of actual flying. 














Above, Betty Huyler, member of the Long 
Island Aviation Country Club, in her white 
suede pilot outfit with helmet to match. Left, 
Frances Harrell loses none of her charm in her 
practical leather jacket and sports breeches. 
Below, Fay Gillis displays her own creation, 
a blue leather flying suit lined with camel's 
hair. 
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WHY WOMEN PILOTS 


HAVE ORGANIZED 





by Margery Brown 





e6 HE women pilots are organiz- 
ing,’ a newspaper man re- 
marked ironically in print. 


“We don’t know what for!” 

This is to tell the world “what for!” 

Women pilots are organizing to abol- 
ish sex from the skies. 

When a lone woman sets forth with 
the steely glint of determination in her 
eyes, and the avowed purpose of bring- 
ing a certain thing to pass, there is only 
that thing will come to 
pass! Even men admit it. Woman’s per- 
sistence, perseverance, stick-to-it-ive- 
ness (call it what you will) is too well 
known to require defense. 

Consider what it means for all the 
women pilots of the country to set 
forth with the glint of determination 
in their eyes and an avowed purpose; 


one result- 


Left to right: Neva Paris, Mary 
Alexander, Betty Huyler, Opal 
Kunz, Jean Hoyt, Mrs. Keith 
Miller, Amelia Earhart, Marjorie 
May Lesser, Sylvia Nelson, Dorothy 
Leh, Margaret O'Mara, Margery 
Brown, Mary Goodrich, Irene 
Chassey, Olivia Mathews, Ruth 
Webb, Fay Gillis; Front row: Viola 
Gentry, Mrs. Kenyon, Wilma 
Walsh, Frances Harrell and Meta 
Rothholz. 





The formation of the ‘‘99”’ club is a tribute to 
the growing strength of women’s activities in 


aviation. Miss Brown, a charter member, gives 


an interesting insight into the raison d'etre. 


the while their number steadily in- 
and their strength steadily 
There can be only one result. 


creases, 
grows. 

A good many months ago I wrote to 
Lady Heath, “There ought to be a 
place where women pilots can get to- 
gether and express their ideas freely,” 
or words to that effect. 

Did we newer pilots realize that she 
and the other pioneers, had been blaz- 
ing the way for us, I wondered? 

And there stirred in my conscious- 
ness the first faint signs of an awaken- 
ing sex loyalty, which had been sound- 
ly sleeping all these years; and which 
probably would have continued sleep- 
ing soundly, but for aviation. 

There is something about flying that 
inspires sex loyalty in women. Since 
this organization has been in the proc- 
ess of formation, the fact has become 
clearer and clearer. Not in an isolated 
case here and there, but in women 
everywhere, flying arouses an earnest 
desire to cast aside the littleness, the 
pettiness of the personal viewpoint, for 
the larger one of cooperation. 

Flying is teaching women that they 
can “stick together.” 

Oddly enough, a man is indirectly re- 
for the fact that 
organized when they did. 


sponsible women 


He said in a pleasantly conversation- 


al way on the field, “You women pilots 
ought to organize!” 

At once I realized it was exactly 
what was needed. 

I went to Miss Trenckmann with the 
idea. Although not a flyer, she was ob- 
viously in a position to send out the 
first call, for, as head of the Woman’s 
Department of Curtiss Flying Service, 
she was mailing a weekly news letter to 
every licensed woman pilot in the coun- 
try. However, we agreed that the club, 
once formed, was to be cut free from 
any commercial organization. 


Three’ other pilots—Neva Paris, 
Frances: Harrell and Fay Gillis—ex- 
pressed their willingness to sign the 
mimeographed letters with me. We 
got the letters into the mail in a week’s 
time. 

Enthusiastic replies.came from all 
parts of the country. Phoebe Omlie 
wrote in to say that at the Cleveland 
races, the possibility of such an or- 
ganization had been discussed. The 
idea wasn’t a new one, after all. But, 
we had started the ball rolling! 

It rolled on merrily to the “get to- 
gether” meeting, which took place at 
Valley Stream in November, with an 
attendance of 26. The din and clamor 


in the hangar prevented serious busi- 
ness being discussed. 
getting 


The business of 


really organized was _ neces- 
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sarily postponed until the December 
meeting. 

Dozens of the girls who couldn't get 
to Valley Stream, came by telegraph 
telephone or letter. Amelia Earhart 
and Ruth Nichols were among the 
transport pilots who attended in per- 
son. Viola Gentry, out of the hospital 
that day, came on crutches, 

Marjorie Stinson wrote, “Such a 
club as you four enterprising young 
ladies have outlined, should do unlim 
ited good for the industry at large. | 
hope it will be possible for me to be 
among those present at the next ‘Halo 
Polishing of the Angel’s Club.’” And 
she added, breath-takingly, amusingly 
and rather surprisingly—until one re- 
membered that she was flying when the 
rest of us didn’t even know that air- 
planes existed—‘“I am most interested 
to know the views of the newer pilots 
—those who have learned to fly during 
the last five or ten years!” 

Bobby Trout applauded, “The idea is 
a very good one, and more power to 
it !” 

From Madeleine Kelly came good 
wishes and the hope that we would 
“ave a tail wind at all altitudes and 
many happy landings.” 

Ruth Bridwell wrote, “Congratula- 
tions on the steps you have taken to or- 
ganize the pilots of the weaker (?) 
sex. My hat and helmet is off, in rec- 
ognition of your fine spirit. I had 
planned to slip in at Valley Stream, 
but due to injuries I received in a 
crash (no, I wasn’t af controls, an ‘ex- 
perienced male pilot’ was) I'll be pat- 
ting arnica gently on bruised ‘funny 
bones’ instead.” -She went on, “I know 
you girls will put the organization over 
like a skyrocket, and I’m betting every- 
thing but my tooth brush that you do.” 

Since that first get-together meeting, 
increasingly interesting views have 
come by mail from members. “Friend- 
liness, sex loyalty, cooperation” is the 
chosen motto. Not everyone for her- 
self, but each one for all. Women are 
becoming inspired, as a class, with the 
desire to help the other woman. 

With this splendidly disinterested 
spirit as its mainspring, the organiza- 
tion is bound to succeed in its purpose. 

But what, one may ask, has all of 
this to do with the abolishing of sex 
from the skies? 

Let me quote Opal Kunz: 

“I have found that, with regard to 
racing, many men object to the idea of 
allowing women to compete. The main 
reason seems to be that they expect 
women to request special handicaps or 
favors. If girls want to race with men, 
they must learn to do it on exactly the 
same basis as the men themselves, ask- 
ing no odds in the line-up or handicaps. 











From top to bottom, Ruth Nichols, 
transport pilot; Mrs. Keith Miller, 
piloting a Fairchild in Ford Tour; 
Amelia Earhart (left), trans-At- 
lantic flyer, and Blanche Noyes 
(right), transport pilot—all mem- 


bers of the “99° club. 





I feel sure that as fast as we demon- 
strate our ability and our fair play, dis- 
criminations will disappear. But we 
have yet to prove our worth on a large 
scale.” 

Women cannot demonstrate fair 
play, they cannot go into the skies on 
exactly the same basis as the men, un- 
til sex has been abolished from avia 
tion! 

And the women who have organized, 
agree, one and all, that they want no 
discriminations made between the 
sexes. Not only in the matter of races, 
but in every branch of aviation, they 
want to be on absolutely equal terms 
with men. They prefer to “take the 
bitter with the sweet;” they want nu 
special consideration because they are 
women; in the last analysis, they as- 
pire to banish sex completely from the 
heavens! 

The name of this national organiza- 
tion is the “gg” Club. 

At Amelia Earhart’s suggestion, we 
adopted the number of charter mem- 
bers as the Club’s name. 

This is the only national organiza- 
tion of women pilots in the world. Only 
flyers licensed by the Department of 
Commerce are eligible for membership, 
and loss of license automatically drops 
one from the roster. 

All licensed women pilots in good 
standing, are eligible. Since we or- 
ganized, many new members have been 
added, and nearly all of the licensed 
women pilots in the country belong. 

Where women are concerned, there 
is far more to flying than just the phys- 
ical action. It holds wonderful possi- 
bilities in the development of qualities 
that women need. It is freely admitted 
by women now, that in many cases they 
seem to lack these qualities. In that 
admittance lies their hope and their 
salvation. Recognizing what they need, 
they are going to acquire it. 

They are only at the beginning of 
the metamorphosis which they see is so 
essential. Attaining their end, means 
far more to most of them than does 
masculine admiration or approbation— 
or censure, for that matter. The fact 
that women are bent on abolishing sex 
from the skies, is actually bothering 
men considerably more than it is 
bothering women. The latter have their 
eyes fixed on something beyond mere 
sex; something, possibly, which men 
have always had in a measure, and 
which women are now resolved to get! 

They have the glint of determination 
in their eyes, and an avowed purpose. 
Moving forward, their number steadily 
increases and their strength steadily 
grows. 

And they are moving forward as one 
body ! 

Women have organized. 
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The helium plant at Amarillo. 


Production 


ELIUM for inflation of the na- 
dirigibles is now being 
produced at Amarillo, Texas. 
With the eyes of the nation turning 
to the heavens where giant silver ships 
glide by, the thoughts of the nation are 
turning to a consideration of the safety 
of the ships’ crews and the commercial 
success of aerial navigation. Helium, 
a non-explosive gas, is the greatest 
factor contributing to the safety and 
success of the dirigible at this time. 
Helium was discovered long before 
the dirigible was invented, but it held 
little commercial importance until the 
demand for a non-explosive gas for in- 
flation of lighter-than-air craft in- 
spired its practical application to this 
need. Then for many years the prob- 
lem of producing this rare gas in suf- 
ficient quantities for this purpose and 
its prohibitive cost precluded its use. 
Scientists have solved the problem of 


tion’s 





cost and the gas fields of the Texas 
Panhandle, carrying a high helium 
content, solve the problem of quantity. 

In 1868, an English scientist, Joseph 
N. Lockyer, looking at a total eclipse 
of the sun through a spectroscope, ob- 
served an element not known to 
science. He called it helium (symbol 
He) from Helius, the Greek word for 
sun. Just as the germ theory in medical 
science was impossible of conception 
before the invention of the microscope, 
so helium could not have been discov- 
ered at this time without the use of 
the spectroscope. 

An American scientist, Hildebrand, 
later released helium by heating radio- 
active minerals, the first time helium 
was found on earth. However, he 
failed to identify the gas as helium and 
so his experiment was of little value 
to science. Sir William Ramsay, an 
English scientist the discoverer of ar- 
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gon and other atmospheric gases, neon, 
krypton and xenon, found and identi 
fied helium in the air we breathe, in 
parts one to 180,000. 

Until Ramsay’s discovery helium was 
known only in the sun’s rays. But an 
interesting fact about helium is that 
scientists were able from the first to 
predict what it would be. They knew 
before it was found on earth that it 
would be a gas, light, odorless, color- 
less, tasteless, inert and non-combusti- 
ble. After it was discovered in atmos- 
phere, helium was easily identified and 
was obtained from heated radio-active 
minerals. Scientists began to collect 
it, to experiment with it, to speculate 
as to its possible uses in the commercial 
world. 

Until the year 1903, radio-active min- 
erals were the only source of this rare 
gas. In 1900, natural gas had been 
found and was popular for use as fuel. 
At this time an oil well was being 
drilled at Dexter, Kan., and in 1903 it 
came in with a strong flow of gas. The 
people in their enthusiasm, planned a 
big celebration. Plans were completed 
to divert a small amount of the gas 
through a pipe for a torch light. The 
people gathered for the celebration, and 
a big bonfire was lighted. Then the 
gas was turned into the pipe for light. 


[Continued on page 74] 


A portable helium purifier used at 
the Goodyear-Zeppelin airship 
factory at Akron. 
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Aeronautic 
law...... 


HE question of liability in acci 
dents due to or in the case of 
aeroplanes presents a compli 


problem. The complications arise from 





the fact that such cases involve new 
elements, new considerations or new 
conditions—which before did not ente 


into like legal circumstances 

Let it be remembered that the domain 
we now have in mind is the air. 
the air claimed attention from jurists 
the two domains lawyers and jud 
faced were the seas and the land 
seas have laws which we ca 
laws. The land has laws which we call 
land laws. Now we have to formulate 
or adopt laws which we, at least for the 
present, call aeronautic laws 

As indicated in a former paragraph 
conditions which arise in 


situations in 
the air are frequently different from 
those which in like legal cases arise on 
land or on the seas. Therein lie the 
problems that confront the lawyer or 
the jurist’ when he begins to 
an act in the light of the law. 

For instance, two autos collide. 
drivers are found to have been equally 
negligent. The land 
dismisses the case as a case where the 
law cannot aid either. The decision is 
the same whether both cars are of equal 
value or whether one car is more ex- 
pensive than the other, or whether the 
damages sustained by each owner are 
equal or of different amounts. The 
theory is that both are equally respon- 
sible for the accident and each 
ingly is to bear the damage which his 
negligence has created for him in con- 
fluence with the negligence of the other 
party. 

Under maritime law, 
jurists in a similar case would take into 
consideration the amount of 
sustained. Take a case where a $25,000 
boat and a $500,000 boat collide, with 
the fact established that the responsi- 


interpret 


law accordingly 


accord- 


lawvers and 


damage 


bility lies equally between the two 
boats, and that the smaller boat has 
suffered a total loss of $20,000, while 


the bigger vessel has established a loss 
to cargo and craft of $30,000. Accord- 


by 
Bailey Samelow 
Member of the Chicago Bar 


he ] } 


ng to the law, the judge would take the 


$10,000 difference in damages sustained, 


return a verdict by which the 
ner of the larger craft would receive 
judgment of $5,000 against the owner 


of the smaller craft. The theory of the 
law applied in this case is based on the 
cl that 
responsible for the cause, 


anclusion where the two owners 


' 
are equally 
they should both be equally responsible 
result of 


1 1 . 


for the losses sustained as a 





uch joint responsibi 
lhis viewpoint in maritime law 


tedly 


un- 


developed because of the 


wide difference in cost of vessels, and 


rticularly in the difference in value 

‘argo. The smaller vessel of the two 
referred to carried, let us Say, 
sand out into the sea, while the larger 
ne was loaded with silks, satins and 
ther such valuable and perishable ma- 


above 


terials, 
Now let us take a similar case in the 
ay a collision between a $10,000 
aeroplane and a $10,000,000 Zeppelin. 
negligence, it is established, is 
illy traceable to both owners. The 
sustained by the Zeppelin is 
uppraised at $50,000 while that of the 


alr 








( i lace 
lamage 


aeroplane is found to be the maximum 
We assume, for the 
simplicity, that in all the 
cases cited no losses were caused to life 
or limb. 


f $10,000. will 


purpose of 


Now which system of law shall be 
applied to this case—the maritime or 
the land'law? If the land law is applied, 
the case is dismissed as a case without 
recourse for ‘either The court 
leaves them as they were, each to bear 
his own loss. If the maritime law is-ap- 
then the owner of the smaller 

ft would be subjected:to a payment 
of half the difference between $10,000 
and $50,o00—that is, the owner of the 
smaller craft would owe the owner of 
the larger craft the sum of $20,000. 


party. 


104 
plied, 


ra 


Now which of the two systems of 
aw should be applied? Are aircrafts 
in the same category as seacrafts or are 
they to be considered the same as land 
vehicles? Is the air medium the same 
same as land in the 


1 


as the sea or the 


situation which here claims the atte 
tion of lawyer and jurist 

This shows plainly the 
I 


set of laws. For the present 


requirement 
for a new 
a few of the 
adopted a sort of blanket statute, which 
is called the Uniform State 
Aeronautics, by which the land laws 


states—only 11—have 


Law of 

| e - 
apply to such cases at 
If an accident like one of the 
occurs in one of the states covered by 
the Uniform State Law the 
automatically 


sing in the air 


above 


case oO! 


course comes under the 


well-defined land viewpoint. But if the 
accident happens in a state where this 
law has not been accepted, a judge 
hearing the case would be in a quan 
dary. 

A judge in such a state would natu- 
rally take cognizance of the case—that 
is, he would be obliged to hear it—but 
the decision of the judge might be 
questioned : 

First, has the judge jurisdiction of a 
case for which the state provides no 
law? In other words, has he a right to 
hear the case at all? 

If he has: 

Second, is the decision rendered, 
either according to the maritime law or 
according to the land law, an equitable 
decision ? 


If the judge resorted neither to the 
| 


maritime law nor to the land law, 


if 
t 


ingeniously worked out a decision par- 
ticularly suited to the case—suited ac- 
cording to his point of view—before 
him: 

Third, has he a right to depart from 
law systems and apply a remedy of his 
own concoction, which virtually would 
mean that the judge has assumed par 
tially a legislative function? 

Questions and Answers 

O you know of any liability on the 

part of the city when the city has 

under its control an airport which 
has been acquired by the city by lease 
under legislative authority and the same 
has been in turn sublet to an aircraft com- 
pany for school and other purposes? 

The point of my inquiry, would there be 
any liability on the part of the city for any 

[Continued on page 50] 
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AERIAL 


NAVIGATION 


by 


Cdr. Douglas G. 


N the first part of this article, we 
discussed various types of maps, 
their projectors and scales. Before 
considering charts, a word or two 
about “squared and gridded” maps may 
be of use. The Manual of Air Pilot- 
age (British Air Ministry), gives the 
following clear and concise notes on 


these two classes of maps. 
“A squared map is one in which 
each sheet, regarded as an indi- 
vidual map, is by some means di- 
vided into sections which are 
identified by letters and numbers 
printed either in the margins or 
upon the face of the map. Each 
sheet may be divided into sections 
by the graticule (in which case 
the sections are not true squares) 
or by a system of squares specially 
drawn and having no relation to 
the graticule. In the latter case 
the squares, although drawn to 
the same scheme on the various 
sheets of a series, are generally 
wanting in common boundaries, so 
that one sheet cannot convenient- 
ly be joined up to another. The 
advantage of squaring is that the 
position of a point on the map 
can easily be found by reference 
to the square in which the point is 
known to be situated. When us- 
ing squared maps, it is necessary 
to give as reference first the sheet 
number of the map and then the 
letter and number identifying the 
square. Two-inch squares are 
printed on the third edition %-inch 
Ordnance Survey maps.” 


“A gridded map must not be 
confused with a squared map. A 
map is gridded by drawing straight 
lines through a_ selected point 
known as the origin, one true north 
and south, and the other true east 
and west. These lines are the 
axes. Over the whole map (con- 
sisting, perhaps, of many sheets) 
are drawn lines parallel to the axis 
at intervals of tens, hundreds or 
thousands of some definite unit of 
length, as, for example, 1,000 met- 
res or 1,000 yards, so that the whole 
map is divided into squares of sides 
1,000 metres or yards. The distances 
of the corners of all these squares 
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east and north of’ the origin will 
then be known precisely. To locate 
a point it will then be neces- 
sary merely to measure its dis- 
tances east and north of the south- 
western corner of the square in 
which it lies, and to add the co- 
ordinates so obtained to the east 
and north co-ordinates of the 
square. The advantages of the grid 
are considerable. The system is 
independent of sheets and of the 
scale of the map, and it is pos- 
sible to calculate very simply the 
distance between any two points 
and their relative bearing, wheth- 
er the two points are on the same 
sheet or not.” 

“Suppose that squares of 1,000 
metre (or 1 kilometre) sides are 
used, so that each grid line is a 
certain number of_ kilometres 
east or north of the origin. Start- 
ing from the origin, every tenth 
grid line is emphasized. These 
tenth lines form squares of 10 km. 
sides and each 10 km. square is 
given a letter. In a square of 50 
km. sides there are twenty-five 
10 km. squares denoted by the let- 
ters A to Z, omitting I. Each km. 
square is given a 2-figure number, 
which represents the co-ordinates 
of its south-west corner in kms., 
measured from the _ south-west 
corner of the large (10 km.) let- 
tered square. These letters and 
numbers are printed on the map. 
Along the margin of the map are 
printed also numbers which repre- 
sent the distance in kms. of each 
grid line east or north of the 
origin. Every tenth line has this 
number in full, while the inter- 
vening lines are numbered 1 to 
9.” 

“Consider square 5, 3 (shaded 
in Figs. 1 and 2): this is shown 
on a larger scale in Fig. 2. Sup- 
pose the co-ordinates of a point 
P in this square are 4, 6 measured 
by taking tenths of each side east 
and north. Since a tenth of a 
kilometre is 100 metres, this means 
that P is 400 metres east of 600 
metres north of the south-west 
corner of square 5, 3. Now the 
number 53 means that the south- 


Part II 


west corner of the km. square is 
5 kms. east and 3 kms. north 
of the south-west corner of 
the 10 km. square. Then the co- 
ordinates of P in the 10 km. square 
are 5,400 metres east and 3,600 
metres north. The map reference 
of P is given as A5436. If it is 
required to locate P more accur- 
ately, hundredths of the side of 
the square 5, 3 may be taken in- 
stead of tenths, and then six-fig- 
ure co-ordinates are used. Thus 
the map _ reference might be 
A541362. Four-figure co-ordinates 
describe a point to the nearest 100 
metres, and the six-figure co-or- 
dinates to the nearest 10 metres.” 

“The letter denoting a 10 km. 
square is adopted as a convenient 
abbreviation to show the position 
of the square without writing its 
full co-ordinates. Thus, Fig. 1 
shows that the square A lies be- 
tween 150 and 160 kms. east and 
440 and 450 kms. north of the 
origin. Further, it means that 
every point in the square A has 
full co-ordinates which begin with 
15 and 44. Square letters are re- 
peated at every 50 kms. Thus, the 
next square named A lying to the 
north is situated between co-ordi- 
nates 490 and 500 north (with the 
same easterly co-ordinates), and 
all points within the square have 
full co-ordinates beginning with 
15 and 49.” 

“It may often happen that there 
can be no doubt as to the 10 km. 
square in which a point lies, in 
which case it would not be nec- 
essary to give the letter of the 
10 km. square. If, however, there 
is any chance of a square being 
mistaken for another, 10 kms. 
away, the correct letter must pre- 
cede the reference.” 

“The map reference of a point 
can be given by two, four, six or 
even more figures, depending up- 
on the accuracy with which it is 
wished to locate it.” 

“The R.A.F. special edition of 
the quarter-inch Ordnance Survey 
map is shortly to be gridded. The 
map of the British Isles and 
Northern Europe will be covered 
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with a grid consisting of squares 
of 250 kilometres side. Each 
large square will contain 25 
squares of 50 kilometres side and 
the smaller squares will be furth- 
er divided into 25 squares having 
sides of 10 kilometres. Letters 
will be given to every square, so 
that the 10 kilometre squares will 
always be distinguished by a three- 
letter reference.” 

“In using squared and gridded 
maps, the lines must not be mis- 
taken for meridians, when laying 
off courses, etc.” 


Charts 

In practically all charts used by air 
men or on Mercator’s Projector and for 
general navigation, it is very conven 
ient that a rhumb line (which is the 
course of an aircraft steering a con 
stant course in a calm) should be 
represented by a straight line. The 
meridians on a Mercator chart, as ex- 
plained in Part I of this article (Febru- 
ary issue), are drawn as parallel 
straight lines at right angles to the 
equator. The equator, being a rhumb 
line, is represented by a straight line on 
the chart and all parallels of latitude 
appear as straight lines parallel to the 
equator, and at right angles to the 
meridian. 

Charts are generally graduated on 
the left and right hand edges for lati 
tude, and at top and bottom for longi 
tude. 
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Fig. 2—Map grid—Co-ordinates. 


remember that the divisions of the lon- 
gitude scale are only to be used for lay- 


ing down and reading off the longi- 
tude of a place, and on no account 
must they be used for measuring dis- 
tance. Since Projection 1’ of latitude 
always equals one nautical mile, the 
latitude scale is used for measuring 
distance. 
Map and Chart Reading 

Facility in reading from a map all 
the information that is contained in 
the conventional signs, etc., that may 
be employed, is an accomplishment 
that can only be attained by constant 
practice. 

The term “map reading” means to 
the soldier or airman, the art of in- 
terpreting the topographical features 
of general appearance of a portion 
of the earth’s surface by the ex- 
amination of a map, whereas the 
ability to “read a chart” means to the 
sailor little more than a clear under 
standing of all the conventional signs 
used upon the chart. The airman 
should be conversant with both map 
and chart and their use from the air. 

This special knowledge of maps and 
charts implies the ability to recognize 
features below, while moving at high 
speeds and varying altitudes. Aerial 
maps are daily becoming more efh- 
cient and satisfactory, but there are 
still vast portions of the earth’s sur- 
face including a considerable portion 
of the United States that are not cov- 
ered by airway maps. 

[Continued on page 48] 
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oeaae M Genera! Abbreviations ights 
Canal or Ditch {ae Bench Mark «x 
— Approx. Approximate Lt. Lts. Light, Lights 
Good - = —» a J 
Metates aie 2 Gao zo Br Bridge Lt. Alt. Light Alternating 
Roads = C Cape Lt. Fl. Light Flashing 
Peer or Private Zeer yt Ft Fort Ft. F. Fi. Light Fixed & Flashing 
On smait scale map | Contour System KG ay} Govt Government m. Miles 
elieiibiiihinie: piety VAs Hd. Head R. Red 
—— mien SASS 4| & te ieee os — 
Railways a. { orereeses nn i 
omenanees - sin ides and Tidal Buoys and Beacons 
= ? 
Foot =i Marsh aie c e Light Buoy Q oa A 
, era quin quinoctial 
Suspension < = Fl Flood Bell Buoy = 
Bridges Aren ashes L H.W High Water Mooring Buoys mH awh 
4) M.L.T Mean Tide Level 
Ta ane 8 seen HM eas aa , sane a GR 
ote ‘ Pe urrent Conical Buoys 4 o 4 
Unsurveyes hime Flood Stream Light Vessels or Floats & 
City, Town or Village Streams . on aes Telegraph or Telephone Cobletnnnnnm 
Anchorage for large vessels + ak.  dwmaneud 
Anchorage for small vessels b L 
Lake or Pond ie | 
Oil Wells oop. \ Sandy shore aia jist steam Roads { = naneotel 
‘ti ; \ Track or Footpath 
Stone esasmsesaesee = ) Stony or Shingly shore #@"so""*Nucatia, Railway (single track) ————————- 
© Barves Sanne a y —we Railway (double track ) <ntentntntentenbetentetacts 
Fence oh INEM 
Hoses COLO Soh Pond = mG hy Swamp or Marsh (Salt or === — | Triangulation Station 4 
ines ie Beas nts " Ww fresh water)or Mossy Land —————= = Beacon, Chimney, Flagstaff, = 
or other fixed points 
Natvonal ss Telegraph Office ors 
. For o¥-0.1T"Sand & Mud, dry ; 
County —-—| Waterworks sw. w at Mean Low Water Springs, ce tinh 
Lang grant cee. Windmill Box or at the level of the datum. # : Towns, Villages or Houses 29 er 
Boundaries Reservation | Ruins of the chart 2 
City, Vitege | fO The Underlined Figures, on the Rocks & Banks which | Villages or Houses eee 
——— | Buildings in general \@ e* NS uncover, express the heights in feet above the 
datum of the chart, unless otherwise stated 

















XUM 





ome 


XUM 


Professor of Aerodynamics, College 
of Engineering, New York University 


Article 17 


Handley Page Slot and other 
Devices to Increase Wing Lift 


AERODYNAMICS 


S we have stated previously in 
DM re articles an important prob- 
lem in modern aviation is to de- 
crease the landing speed, length of 
landing run, and length of get-away 
run. These objectives are closely allied 
and constituted the main purposes of 
the Guggenheim Safe Aircraft Com- 
petition. 

If the maximum lift coefficient of a 
wing is increased, the minimum flying 
speed is decreased for a given area and 
gross load, because V landing = 

W 





V 

ky max. Aar ea. 

If the minimum air speed is de- 
creased, then the length of landing run 
is decreased also, because the airplane 
has less kinetic energy on landing. 
Again if the minimum flying speed is 
less, a shorter run on the ground is re- 
quired before the airplane gets into 
the air. 

Improvement in all three character- 
istics, without sacrifice of other good 
qualities of the airplane, is thus seen 
to depend mainly on increase in the 
maximum lift coefficient of the wing. 

The maximum lift coefficient of 
wings as used in practice today rarely 
exceeds .0036. Wings have been de- 
signed and tested in wind tunnels which 
have maximum lift coefficients of over 
.0040, in two cases as high as .00456. 
But such wings of excessively high lift, 
have also very high drag and poor lift/ 
drag, and are entirely unsuitable for 
general use. 

It does not seem promising therefore 
to seek wings of very high lift, but 
rather to use devices which will in- 
crease the lift of the wing when re- 
quired (that is on landing or take-off) 
but which will not increase the drag of 
the wing in normal flight. 

It is the purpose of this article to 
review briefly what has been attempted 
thus far along these lines. 

Monoplane Converted into Biplane 

The arrangement shown in Fig. 1, 
has been tested in the wind tunnel at 
Gottingen University. With the upper 
wing brought down to fit over the 
lower wing, the combination gave a 


conventional wing of good efficiency. 
With the two surfaces opened up, a 
maximum ky of .00605 was obtained, 
nearly twice the normal value. The con- 
version of a monoplane into a biplane 
is also being developed by some com- 
petent engineers in the United States. 
Aerodynamically the idea is promising, 
but its mechanical execution is not so 
easy. 
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Fig. |. Monoplane converted into 
a biplane at slow speeds. 


R. H. Hall of the Cunningham-Hall 
Aircraft Corporation has also worked 
on the conversion of a monoplane into 
a biplane, but on a different principle. 
The device is illustrated in Fig. 2. The 
opening of the front flap and the de- 
pression of the rear flap gives the 
equivalent of a biplane of very small 


gap. 
Flap up at high speed 









Sar close. when flap is up. 


Flap down at low A 


Fig. 2. 


Cunningham-Hall variable 
lift device. 


The tunnel tests showed very high 
increases in maximum ky values. A 
machine embodying this device was 
presented at the Guggenheim Safe Air- 
craft Competition and the mechanical 
functioning of the device presented no 
difficulty, although owing to insufficient 
lateral control it was found impossible 
to test the aircraft at the high angle of 
incidence necessary to develop its full 
lift value. 

Variable Camber 


Quite a number of men have worked 
on the idea of varying the camber. At 
high speeds the wing is to be of low 
camber, high speed profile; at landing 
it is to be converted into a high lift 
wing. The Parker and the Burtenbach 
Variable Camber wings are illustrated 
in Figs. 3 and 4. The objections to such 





41 


devices are that the increase in lift 
possible when varying the camber is 
only moderate. If the camber is in- 
creased beyond a certain point, the 
wing no longer maintains its stream- 
line contour and the increase in lift 
which might be anticipated is not 
realized. In view of the small effects 
produced and the mechanical compli- 
cation involved, it may safely be said 
that variable camber wings are not 
promising. 


High camber 
Pinjointed rib structure 
Low camber 


aE KEE Tar 


Fig. 3. 


Parker variable camber 

wing. 

Variable Area and Camber 

A number of machines have been 

flown, in which both the area and the 
camber have been changed simultane- 
ously. The principles involved are 
illustrated in Figs. 5, 6, and 7. In the 
Gastambide-Levasseur airplane, built 
and flown in France, a fixed lower 
wing was combined with a variable 
area upper wing, the movable portion 
of the upper wing pivoting about a 
hinge fastened in the lower wing. Re- 
ports state that quite an appreciable 
improvement in speed range was ob- 
tained. 






— — Minimum camber 
KES 
WS — 5 Medum camber 


~~ High camber 


Burtenback’s variable 


camber wing. 


Fig. 4. 


The principle of Harlan D. Fowler’s 
variable area and camber wing is clear 
from our sketch. Both in the wind 
tunnel and in application to Curtiss 
JN, the device showed considerable 
improvement in maximum lift. 

At the Guggenheim Safe Aircraft 
Competition, Burnelli presented a ma- 
chine in which the rear part of the 
wing slid back and down, the front 
part, forwards and down. This in the 














Fig. 5—Gastambide-Lavasseur va- 


and area 
ment. 


riable camber arrange- 


wind tunnel also gave an appreciabl 
increase in lift. 

There is no doubt that the combina- 
tion of variable camber and area can 
be made to give an increase 
some 70 per cent over the basic wing 
It remains to be 
whether the principle will be embodied 
in practice because of the mechanical 
complications involved. 

Variable Incidence 

We will only mention the use of 
variable angle of incidence to warn of 
its futility as a means of increasing 
lift. No matter what angle of inci 
dence a wing may be set to the thrust 
line or other fixed line of the airplane, 
its maximum lift coefficient cannot be 
increased by such variation in setting 
Therefore variable incidence can have 
no effect on the landing speed. It may 
have some theoretical 
climb and in landing run but these ars 
too insignificant to be worth the troubl 
involved. 


seen, however 


advantages in 


Flaps 

A great many experiments have bee: 
tried with hinged flaps, which are 
exactly like ailerons, but running along 
the whole length of the wing. When 
flaps are applied to very thin wings, 
there can be as much as 50 per cent in 
crease in maximum lift, but the final 
value of the maximum lift is only about 
.00375. When the flap is applied t 
wings of medium thickness it is onl 
possible to obtain some 30 per cent in 
crease, and when applied to high cam 
ber wings, the increase is only of the 
order of some 25 per cent. 





Low lift low drag sal ; = 
High lift position 

Fig. 6—Fowler variable area and 

camber arrangement. 

The application of a rear flap is per 
fectly simple, and is certainly helpfu 
By the Fairey device shown in Fig. 8, 
the rear flap can be made automatic 
The spring always tends to push the 
flap down, but at low angles of inci- 
dence the pressure is concentrated 


] 


towards the rear of the wing and over- 

mes the action of the spring. So, at 

gh angles, the flap is down and gives 
ae al 4 


is higher litt; at low angles of inci- 


the wing automatically assumes 





g 
ontour suitable to high speed. 

he use of the rear flap is perfectly 

nd and helpful; its effects are, how- 


er, not sufficiently marked to justify 
general adoption. 


Rotating Cylinders 


our article on airfoil theory we 
e seen that the lift of a wing de- 
i round the 


; 


ids on the circulation 





which increases the speed above 
win 1 1; > Lh +] 
wing and diminishes the speed be- 
t. It has been frequently proposed 
his circulation should be in- 
reased artificially by the introduction 
a rotating cylinder within the wing. 
yiiterent 


arrangements for increasing 


ift in this manner are illustrated 


a 





> me — — 
a f= = 
Cry he 
a Open position 
Fig. 7—Burnelli variable camber 


and area wing. 
Very powerful increases in lift can 


obtained by such devices. Never- 


theless they are not likely to come into 
eneral use. If when at rest, the intro- 

n of such devices breaks up the 
wing and 
normal 


treamline contour of the 
us reduces its efficiency in 
flight » be effective 


he cylinder would have to rotate in the 


Again in order t 


Low incidence, resultant force near tail tending to hold 
flap closed against pressure of spring 


/ 


Me 





Wind f 


High incidence, resultant force near leading edge. 
Pressure on flap small permitting spring to force flap 
down, and increasing camber and lift 





( 
\ 


a, 
Wind — 


Fig. 8—Fairey automatic 
camber device. 





variable 


t several thousand revolutions per 
ute. The mechanical difficulties in- 
lved in mounting a cylinder in the 
ng and driving it at such high speeds 

»bvious No one would seriously 
nsider the utilization of a rotating 
linder in practice 


Control of the Boundary Layer 
\nother type of lift increasing de- 
which has not yet passed beyond 
laboratory stage, is that involving 
boundary layer control. At the angle 
maximum lift of a 
that the flow 
surface of the 


yf incidence of 
know 
away from the 


wing, we tears 


upper 











Fig. 9—Rotating cylinders in wing, 
increasing circulation and lift of 
wing. 
wing and instead of being streamline, 
appears in the form of whirls or 
eddies. By applying suction to the in- 


terior of the wing as in Fig. 10, it is 


. 
possible to prevent the break-down of 
he flow up to angles of incidence as 
secure a lift 


normal 


high as 45 degrees and t 
three times as great as the 


maximum lift. 


~~ 
») 





~~) Suction Fan 


Fig. 10—Control of boundary layer 

by suction applied to upper surface 

of wing gives high lift at high angle 
of attack. 

It is also possible to delay the burb 
ling of the wing by ejecting air under 
pressure from the interior of the wing, 
(Fig. 11). Both these devices are the- 
oretically promising. It remains to be 
seen what power such methods of con- 
trol will require for the full size air 
plane and what the extra weight and 
complication are likely to be 


SE 


| i. 








-—~—~] Blower 


Fig. 11—Control of boundary layer 

by ejection of air on top of wing. 

Gives high lift at high angle of 

incidence. 
The Handley Page Slot 

We now come to the lift increasing 
device, which in combination with the 
use of the rear flap, is by far the most 
most practical 
namely, the 


device 


Handley 


promising and 
yet invented, 
Page slot. 

To understand the action of the 
Handley Page slot, it is first of all nec- 
essary to examine again the phenome- 
non of “burbling” at the stall for the 
ordinary wing. 
tion points for ordinary stivamline flow 

[Continued on page 54] 


Chere are,two stagna- 
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A Forum of Comment 
Criticism and Remarks 


New York City, Dec. 30—The cover 
designed by H. Jewett for the January 
1930 issue “AERONAUTICS” has been 
selected appear in the next issue, Vol- 
ume 7, of “Modern Poster Annual.” 

Our publication, which is a collection of 
the year’s best color designs, is circulated 
in public libraries, colleges, and similar 
institutions for publicity and educational 
purposes, and we make no charge for this 
representation. 

A copy of the issue containing your 
insert will be mailed on publication. 

A. BROWN 
MODERN POSTER ANNUAL 


Shamokin, Penn., Dec. 30.—I am a col- 
lector of Air-Mail-Covers of First Flights 
and special flights commemorating events 
of note. 

In November, 1929, issue on page 46, 

uu give clippings of events under “Brief 
Notes For The Month.” 

I believe it would be of interest to col- 
lectors of Air-Mail-Covers, if you would 
have a page for “Philatelist Futures” 
thereby giving all collectors advance in- 
formation of new air lines and celebra- 
tions, always endeavoring to cover future 
events, instead of past. 

W. E. OGDEN 


Dayton, Ohio, Jan. 11.—Let me say just 
a few words in regard to one of the com- 
ments I saw in the column “They Tell Us.” 

As one of the readers of your magazine 
who is trying to find out all he can about 
aerodynamics, etc., I feel that I am satisfy- 
ing that wish when I buy a copy of 
“AERONAUTICS.” So personally I would be 
disappointed to see the articles written by 
men like Mr. Klemin give away to articles 
of a lighter vein. 


HUGH K. FUNKHOUSER 


Chicago, Ill., Dec. 29.—In the December 
issue of AERONAUTICS I read with some 
interest a letter from a self acknowledged 
successful inventor, who decries the fact 
that inventors and their inventions are 
seldom taken seriously by manufacturers 
or their consulting engineers. 

Contrary to his opinion technical ex- 
perts who have secured their doctor’s de- 
gree are not fakes and cannot be considered 
as anything but highly trained men who 
have achieved their recognition by hard 
work, years of study, display of ability and 
good sound knowledge of their subject. It 
is true that some men who have not had 
this training have by a great show of per- 
severance and ambition discovered scien- 
tific phenomena that has made them fa- 
mous, but these men are few and far 
between. 

There are and always will be a great 
number of men who work constantly 
toward the solution of various prob- 
lems with different purposes in view. 
Some will attack their problems from a 
purely scientific viewpoint, others by trial 
and error methods which may turn out 


successfully if continued long enough. The 
mere fact that our inventor has secured a 
patent for his invention does not necessa- 
rily mean that the invention is good; it anly 
protects his rights as to the originality of 
his idea. There are registered in the patent 
offices today hundreds of inventions of 
airplanes and flying machines that disclose 
no sound reasoning power and whose prin- 
ciples of operation are so easily disclosed 
as impossible by the application of a little 
technical analyzation that we often refer 
to the originators of these ideas as fa- 
natics, or if I may use the words of our 
inventor, “nuts with a lot of wobbly wheels 
in their heads.” 

Then, again, we often see the case where 
an inventor has discovered something 
which to all appearances will be successful 
and he wonders why his idea is not market- 
able. Most of the time these inventions, 
while products of good engineering, are not 
considered products of good economics, or 
they may involve some mechanical diffi- 
culty which, if corrected for, would be so 
expensive that the disadvantages of the 
idea would outweigh its advantages. 

I, myself, have worked a long time on 
control design only to have a number of 
apparently good systems fail when placed 
under the microscope of technical possi- 
bility, economical consideration and prac- 
tical application. 

It would be most advantageous to in- 
ventors who think that they have found 
something worth while to have _ their 
theories, models etc., carefully checked and 
approved by a responsible practicing aero- 
nautical engineer before trying to market 
their inventions. Such a procedure will 
save time and the inventor will avoid many 
future disappointments. 

The old adage “a little knowledge is a 
dangerous thing” applies to Aeronautical 
Engineering as well as to other sciences. 

MARVIN I. THOMAS 
—AERONAUTICAL ENGINEER 


Washington, D. C., Dec. 19—We duly 
received your letter of November 25th and 
the copy of the October issue of your maga- 
zine and noted the petition contained on 
page 13 thereof on which you asked the 
Chamber’s views. 

As you may know action by the National 
Chamber on specific questions is either 
referendum vote of its members or actions 
upon resolutions at annual meetings. The 
particular question raised in the petition 
to which you refer has not been specif- 


AERONAUTICS presents 
here the informal opinions of 
vital men, believing that in a 
rapidly changing industry, 
these are of great value in 
estimating the direction avi- 
ation will take. These are 
selected primarily for value 
in thought or opinion. 


ically considered by the Chamber, but the 
following quotation from a declaration of 
the Fourteenth Annual Meeting indicates 
an unfavorable attitude toward any merg- 
ing of commercial with military or naval 
aviation as far as the government is con- 
cerned: 

“Civil Aeronautics in the United States 
should be given full opportunity for 
growth through commercial development, 
with reasonable regulation and active pro- 
motion by federal government, and sep- 
arately from the military and naval aero- 
nautical services. * * * *” 

A. T. STEWART 
—CHAMBER OF COMMERCE OF THE UNITED 
STATES OF AMERICA 


Thrift, Texas, Dec. 30—I have been 
reading your magazine since September, 
1928, and the farther you go the better 
“AERONAUTICS” seems to get. 

One thing that, in my opinion, would 
help aviation, by causing more people to 
become interested in flying, is a suitable 
plane for the man of limited means. 

By suitable, I mean a plane that would 
have all of today’s safety factors, and yet be 
sold at a price that a man that was below 
the “rich” class could afford to buy and 
operate. 

It is not my object to find fault with 
aeroplane builders, nor anything like that, 
neither do I say that they are asking too 
much for their product, but I do say that 
what they do need is to find the way to 
build a plane for the majority of the 
people at a price that the majority can 
afford. 

Of course there are many things that 
make an aeroplane cost more than an auto- 
mobile, but volume production of a plane 
for the average man would make it possi- 
ble to get the price down somewhere within 
the reach of thousands that cannot even 
consider owning a plane at present. 

There is no use to say that there is no 
market for a low priced plane because there 
are too many people interested in buying a 
plane if they could afford it. People today 
are, I believe, much more airminded than 
they are given credit for, but if a man has 
to be worth ten thousand dollars to be able 
to afford to show his airmindedness, most 
will not make much fuss. 

I do have a desire to own a plane, just 
as I own an automobile and here is how 
my mind runs on it: If I could own a 
plane I could take my family, and almost 
any time go to see my wife's folks about 
400 miles away. At vacation time, we 
could go to see my own father and mother, 
1,800 miles away, whom I have not been 
able to see for six years, because the vaca- 
tion time is too short to get there and back 
in the car, with any pleasure at all. We 
could visit friends 100 or 200 miles away 
any Sunday as well as we now go 50 miles 
on the highway and I feel certain there 
are half a million others like me that would 
be glad for a plane that they could afford 
to own. Of course, it is coming, so why 
not get the suitable plane on the market 
at the present time. L. P. HOFFNER 


























A digest of the important information and developments 
of the month, compiled each issue for the busy executive 


with vital information classified and quickly accessible. 





An intermediate airplane landing field 
will be established at Midland, Tex., by 
authorization of the Secretary of War. 
Four enlisted men of the Air Corps and 
two of the Signal Corps will comprise 
the personnel of the field. 


More than 8,000 towns of from one to 
ten thousand population, have identified 
themselves by proper roof markings as 
an aid to aerial commerce, the Guggen- 
heim Fund reports. 


Specifications have been filed with the 
Bureau of Aeronautics for the construc- 
tion this year of 1,361 airports through- 
out the United States at a cost of 
$75,000,000. 


Curtiss-Wright Flying Service has put 
into operation a marine base at Miami, 
Fla. 
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The Municipal Council of Infanta, 
Tayabas, P. I., recently passed a resolu- 
tion thanking the Army Air Corps for its 
work in connection with a flood in that 
city. 


The Army Air Corps is to make aerial 
photographs of prehistoric irrigation 
canals near Phoenix, Ariz., for the 
Smithsonian Institution. 


=DISTRIBUTORSZ 


The Ludington-Philadelphia Flying 
Service, Inc., has been appointed distrib- 
utors in its territory for the Curtiss- 
Wright Corp. Plans have been made 
for a sales and display room near the 
business center of Philadelphia. 


C. T. Stork Corp., New York City, 
has been appointed metropolitan distrib- 
utors of Great Lakes Aircraft Corp., and 
American Aeronautical Corp. The firm 
will also act as Eastern service agents 
of American Cirrus Engines, Inc. 


Sidles Airways Corp., Lincoln, Neb.., 
has been appointed distributors of 
Curtiss-Wright products for the state of 
Nebraska. A. A. Risser of the Norfolk 
Flying School, and Midwest Aviation 
Corp. have been named dealers. 





Edwards Motor Co., Lexington, Ky., 
has taken over the Arrow Aircraft 
Motors Corp. distribution. 


Truxal and Hightower, Kansas City, 


Mo., have taken over the distribution of 
the Davis Monoplanes in their territory. 


L. H. Collins, Little Rock, Ark., was 
named distributor of the St. Louis Air- 
craft Corporation’s Cardinal line. 





Use by oil companies of airplanes of 
foreign registry has been authorized by 


the Venezuelan government. The de- 
cree provides that the planes shall be at 
the disposal of the government when- 
ever they may be urgently required. 


Two cabins and a large salon are fea- 
tures of a new airplane, built in France. 
It is of all-metal construction and seats 
28 passengers. An outstanding feature 
is the fact that all engines are accessible 
during flight. 


The Imperial Airways, operating be- 
tween London and Paris, have cut their 
rates on the 8 a. m. airliner to Paris 
from $23 to $17. The new fare is less 
than that on a first-class boat and train. 


Several of the larger aeronautical 
companies in France are merging. The 
new group is to be known as the Societe 
Generale Aeronautique, and will be 
capitalized at about $16,000,000. 


The London Aeroplane Club, Stag 
Lane Airport, has a membership of 520, 
and the National Flying Services’ new 
club at Hanworth has 534. These are 
the largest flying clubs in Great Britain. 


The Chambre Syndicale of the French 
aeronautical industry will conduct an 
international aeronautical exposition in 
the Grand Palais at Paris in November. 


With the exception of the Basel- 
Geneva-Marseille-Barcelona line, Swiss 
commercial aviation lines have _ sus- 


pended operations until April 1. 


Experiments are to be made with spe- 
cial bombs to be used with airplanes in 
catching fish off the coast of Norway. 


A new air service between Sydney and 
Melbourne, Australia, has been an- 
nounced by the Australian National Air- 
ways, Ltd. 


Eight new types of air mail stamps 
have been put on sale by the Brazilian 
Post Office. 


Sa 


A one-man “Sikorsky dolly” has been 
designed to meet service hangar re- 


quirements by Air Associates, Inc. The 
device enables one man to handle the 
twin-motored amphibian. The Sikorsky 
Corporation has ordered five for plant 
requirements. 


The Imperial Brass Mfg. Co. exhib- 
ited its Hi Duty Sky Service Connec- 
tion, designed to overcome airplane fuel 
line failure, at the St. Louis Show. The 
connection has been adopted by the Sky 
Specialities Corp. 


A 12-foot platforrn, expected to save 
two and a half or three hours in serv- 
icing tri-motored planes, has been de- 
signed by D. E. Garrett, a mechanic for 
Southwest Air Fast Express, and is 
being assembled in the S.A.F.E. shops. 


The Clegg Lock Washer Corp. is pre- 
paring to place on the market the Ded- 
Lok washer, which is claimed to solve 
the problem of loosening nuts on air- 
planes. 


A Waco plane, equipped with a stock 
Franklin automobile engine, recently 
made a flight of an hour. A speed of 
80 m.p.r. was attained. 


The Glidden Co. has perfected a pure 
asphalt coating for the interior of pon- 
toons by emulsifying asphalt and water. 


MISCELLANEOUS 


Application for listing on the New 
York Stock Exchange for Thompson 
Products, Inc., stock is seen with the 
creation of 300,000 shares of no par 
common stock to replace the present 
Class A and Class B common stock. The 
change was approved by stockholders. 








Net earnings of the Pickwick Cor- 
poration for the nine months, ended 
Sept. 30, were $632,199 after all interest 
charges and preferred dividends, but 
before federal taxes and depreciation. 
This is equal’ to 98 cents a share on com- 
mon stock now outstanding. 


The Lambert Model R-266 aircraft 
engine has been granted a Department 
of Commerce approved type certificate. 
With the granting of this certificate, all 
the engines and planes manufactured by 
subsidiaries of Allied Aviation Industry 
are approved. 


The General Development Co. and 
the Airamerican Supertransport Co. 
have placed their advertising accounts 
with the Chas. Dallas Reach Agency. 
The advertising of the first named com- 
pany will be institutional in character. 


Dividend payments include: Fairey 
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Meeting Government Requirements 
for Accurate Weather Knowledge 
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“ALL airports, whatever their size, should be 
L b. conpaned to furnish information about the 
weather.” 


This is a familiar statement to airport owners and 
managers, taken from the Department of Com- 
merce bulletin “Notes on Airport Management” 
and part of an article saying that minimum in- 
formation should include the wind velocity, tem- 
Records of 


humidity, maximum and minimum temperatures, 


perature and barometric pressure. 


and rainfall are given as desirable. 
TYCOS Instruments for airports fulfill these re- 


quirements. Seventy-eight years’ experience manu- 
facturing fine instruments has given Taylor In- 





strument Companies an enviable reputation for 
high grade products. TYCOS weather instru- 
ments are used by the U. S. Weather Bureau, U. S. 
Navy, U. S. Army Air Corps, and leading airports. 
TYCOS weather instruments are made of the finest 
material, built by skilled mechanics, and tested and 
retested to insure their accuracy. 


Write for our booklet, “TYCOS Meteorological 
Instruments for Airports,” which has been pre- 
pared by our aeronautical engineers and prescribes 
the proper instruments for every size airport. 


For pilots and airplane manufacturers is our com- 
plete catalog of TYCOS Instruments for Aviation. 
Write for a copy. 


Taylor /nstrument Companies 


ROCHESTER. N. Y., U. S. A. 


CANADIAN PLANT 
TYCOS BUILDING 
TORONTO 


MANUFACTURING DISTRIBUTORS 
IN GREAT BRITAIN 
SHORT & MASON .LTD.. LONDON 
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Aviation Co., Ltd., 12 cents a share on Cessna Aircraft es me contract 





American shares; Airparts & Tool Major Howard F. Wherle has 
Corp., an initial dividend of 1834 cents é concluded by request. President 
on Class B stock; Western Air Expres V. Cessna, of the company, will 
regular quarterly dividend of 15 cents t as general manager 





One hundred miles an hour is the st F rank T. Coffyn, one of the 


profitable speed for airplanes at which e Ori ul Wrigh 








the ratio between operating expense ft 
upkeep and payload is su that a p the 
can be shown, the Dey t ( rd, Cor 


merce reports. 
R Stuart Murray, director of the 


joined 














The Detroit Aircraft Cor; _ has sentine bureau. New York. has 
an export division to handle sales in rdan pr ndite i Abroad, Inc 
South and Central America, China vill specialize in aviation and allied 
Japan, Australia, New Zealand and unts. 
South Africa. I. J. Miranda has been at 
pointed general manager Dr. Albert F. Zahm has been ap- 
pane ; _ ted to the Daniel Guggenheim chair 
An association for the regulation of of aeronautics at the Librarv of Con 
wages and working conditions of pilots s, recently endowed by the Guggen 
and mechanics in the aeronautical in m fund 


dustry, 


is being formed in Kansas C 
by the B 


Globe Aero Servic reau, Joseph P. Disbrow, Long 


sentative of General M 


Island rep- 


has taken 


otors, 


Ryan Aircraft division of the Detroit ver his duties as vice-president of the 
Aircraft Corp. is planning to put 100 Gates Aircraft Corp 
airplane salesmen on the road and es 
tablish agencies in eve , With Carroll M. Aument is now factory 


10,000 population or over uger of the Fokker Aircraft Corp 
. p ’ th the Teterboro and the Passaic 
Operations have been started at the .1..4. 
new mid-western warehouse of th 
Curtiss-Wright Flying | vervee Om” Hi arry P. Mammen, president of Parks 
Louis. his is believed t ae the nrst Air College, Inc., has resigned to enter 
aviation parts warehouse in America ther business 
The Bellanca Pacemaker, equipp« , , 
with floats, made a high speed of 136.2 — ee Stuar — rol to 
+ . 2¢ Tt) | ty re tor .@) *oO K eT 
m.p.h. when loaded with a gross ie te cai ; . vias 





of 4,605 pounds during a (¢ 
ernment test at Ottawa. 


The Sikorsky Aviation Corp. is now 
furnishing a skilled mech 
Sikorsky amphibian sold. A school for 


anic with each 





mechanics is conducted at the Aviation students, rma] physica 
port plant. tally ve ly about one 
three of obt lg an airplane 
Stinson Aircraft Corp. has ordered nse in less than a year, it was esti 
500 motors from the Lycoming Man mated by the Depart: of Commerce 
facturing Co., W. H. Beal, vice-presi é nclusion was reached after a 
dent of the latter concern, announces tud f the records more than 9.006 
Delivery is to be made Ma 1 


The second annual Pittsburgh Aircra Th e beam of applied science of Mc 
id 





Show will be held at Motor Square ‘ ive is pr da course in 
Garden, March 6 to 15. Plans are being tion and aeronautics in cooperation 
made to take care of more than 100,06 1 the McGill Light Aeroplane Club 
visitors. McGill is the first C ian universit 

le a flying c 





Capital of the Pickwick Corp. has 


been increased from $10,000.000 to The Art wae School of Flying 

















000,000 by vote of stockholders sas Ci Mo., has been 
expansion program will be undertaker nsed ae “the Department - 
rce. The Goebel School’ 
The American Eagle Aircraft Cory; t Libertv. Mo.. recei1 
reports an increased gross business it m the government ectors 
1929 of 15 per cent as compared w 
1928. oat ' 
An een department, designed 
t le Parks Air College stuc fents 
Curtiss Robertson Co. stockholders i Sale den deer ek ot Teams 
have approved retirement of prefer ses. is being operated by t ' 
stock. Sid fiving school rrest Can 1 1S 


The Kearney-Arrow Flying Servi 





as been organized at Ramee 
Grover Loening is now devoting his Nel The school will be equipped with 
entire time to the recently incorporated Sport planes 
Grover Loening Co., which will special 
ize in new and advanced designs of air A total of 13,539 hours was flown at 
craft under contract for both the gov irks Airport during 1929. It was com- 
ernment and private manufacturing uted that the total represents 1,083,120 


firms. niles of travel. 








Eleven planes were stroved whe 
| 4 ~ } } 


10s10n Caused 


fired the Braley School 


an ex] escaping gas, 


Flying 


An advanced 
added to the « 


soamapert course has 


} 








peen 
Spartan School of Aeronautics 
Cost of the transport irse at Parks 
\ir College has b increased from 
715 to $4,500 





Parks Air College has 


gliders from Gliders 





tional use. 





William P. MacCracken, chairman of 
New York suer i ine 


Rio and 


Inc., recently added final o! 
ing equipment that will pl 
motored transport planes 
over the 9,000 mile route 





tri-motor transports art 


14 planes now in use 





A special air-travel rate for American 
business has been anr ecg by Uni 
versal Aviation Cory The plan is made 
possible by the i ce « ip book 
which contain U Ss 
which are exchangea ge 
at regular rail rates sal 
ticket office 

Following reduction in fares from ter 

hve cents per mile } s inc eased 

- traffic more than 300 per cent 
1es of the S t est Air Fast 
These new tes are in some 
velow tl and pul 


The Airamerican Supertransport ( 





is been organized to operate an airline 
between New Yorl Chic: for 
passengers, n and freight. The oenie 
designed Christmas ty pe supert trans- 

rts, of the General De velopment Co., 
re expected to be used. 

Construction work has been started 
on the first two of a new series of Sikor 
skys—the S-40, a four mot red, 41 pas 
senger, ocean going : 


were ordered 
for Service betw een 
tobal. 





Colonial Air Transport has abolished 
tipping’ on the New York-Boston run 
The company has also abolished the 
steward system, employing 
stead, who will meet pa 
hotel terminals, and accompany 


their destination. 


couriers it - 
ssengers at the 


them to 


Airways 


which plans 


Corporation of America, 
to run a passenger service 


between the two ocear s, has been incor- 
porated in Delaware. Amos A. Fries has 





been named president 
ager of the company 


nd general man- 


Bellanca Aircraft of Canada, Ltd., has 
been organized to take over the Bel- 
lanca Aircraft of Canada, Registered. 


The new company is not a subsidiary 
of the United States mpany. 


A reduction of $107.51 over the former 
transcontinental rate has been put into 
effect by T-A-T—Maddux Air Lines. 
The fare now is $159.92. 
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And now... . Tri-motor Training 


at America’s finest aviation school 


Rite . 








AKING it easier for many pilots to realize an grees, wing-overs, and tight vertical spirals. In addi- 
M ambition ... preparing them to fly tri-motor tion he receives extensive ground school work not 
planes... giving transportlines a dependable source included in standard transport courses. 
from which to obtain experienced pilots—these ad- 
vantages are now available at the Spartan School 
of Aeronautics. 


The Spartan advanced transport course has three out- 
standing advantages over any other tri-motor course: 
: P 7 (1) Flight instruction, shop and lecture courses are supervised by 
By special arrangement with the Southwest Air Fast air tine executives who are among America's most experienced 
Express, Spartan now offers a complete course of _ pilots of tri-motor planes. (2) The student may observe methods 
employed by the Southwest Air Fast Express which operates 
. P e : ‘ fourteen tri-motor Fords with Tulsa as its base. (3) The student 
chanical instruction, and lectures covering theoretical is thoroughly instructed in fundamental air line business prin- 
and technical subjects. ciples . . . traffic and operations . . . at the actual executive 
headquarters of a great air transport system. 


training in tri-motor planes including flying and me- 


In this new advanced transport 


a 5 course the Spartan student re- Students in the advanced transport course (as in 


ceives instruction in take-offs, other Spartan courses) may take advantage of a 











America’s Finest stalls, recoveries, cross-wind liberal extended tuition payment plan. For complete 
Aviation School landings, banks up to 90 de- information mail the coupon below. 
| TULSA + OKLAHOMA 
SJ \ SPARTAN SCHOOL OF AERONAUTICS, TULSA, OKLAHOMA. 
ae \ Gentlemen: Please send me your new 1930 illustrated booklet and full information regarding your courses, 
extended tuition payment plan and free air transportation to Tulsa. 
\ NAME ee ————— 8 
e . Wb sey 
\ ADDRESS. AuvusIy SOSA Of¢ssas — 
CITY saan ee ee — 
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Hence, it is necessary that ordinary 
topographical maps, and in some 
charts must be used for aerial naviga 
tion. 

It is generally accepted that a may 
scale of % in. to 1 mile is about the 
most suitable for aerial use, and on 
this scale it is impossible to include 
much detail without making the map 
extremely difficult to read, as a clear 
ness is of foremost importance in an 
air map, and this can only be obtained 
by omitting a great many features 
from the map, and using conventional 
signs, to denote many other features 
which are necessary because of their 
importance as landmarks and for other 
special reasons. 


Map reading, whether aloft or 
afloat, requires a clear understanding 
of the conventional signs used, of scale 
of the map, and of the direction of 
true or magnetic north. The novice 
must remember that the right and left 
hand edges of the map are not always 
parallel to the meridian. The magnetic 
variation of the locality is usually 
clearly shown; this is particularly true 
in the case of the new Canadian Air 
way Strip Map. (See Fig. 3.) 

The title is a portion of a map or 
chart that often receives scant atten- 
tion, whereas it is in reality, “the key 
to the chart,” and should be carefully 
studied. The title usually includes the 
date of the survey, and a list of ab- 
breviations and convention signs. It 
is practically impossible, however, to 
include all the signs used in the title 
and the airman should make himself 
acquainted with the majority of the 
signs used on the maps he is using. 
Lists of the conventional 
published as separate sheets by the va- 
rious survey authorities concerned. 


signs are 
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Continued from page 





Fig. 3. Small maps of airports are 
printed on back of strip map and 
not as shown here. 


The correct arrangement of maps or 
charts should, if possible be completed 
on the ground before the beginning of 
the flight. The track between the 
place of departure and the objective 
should be laid down on the map. When 
possible, maps should be carried in a 
Bigsworth or Jessen chart holder 
(Figs. 4 and 5) (or something sim- 
ilar), and should be arranged in the 
order in which they will be required. 

If a chart board is not available, the 
map should first be folded so that the 
whole of the track is visible, and then 
again folded to a convenient size and 
arranged in such a way that the track 
can be seen by turning over the folds 
one by one. Care should be taken 
that latitude and longitude scales, in 


case of charts and distance scale on 
maps, are always readily accessible. 
\ pilot should, when circumstances 


permit, study the general character of 
the district over which he proposes to 

This preliminary study will enable 
the pilot to decide on the desirability 


of making a direct course or of avoid 


ing any prohibited area. 
[he altitude at which the flight will 


be made may be largely determined by 


hill features of the country to be 
While considering this 
juestion of altitude, it must be remem- 


bered that if the altimeter is set at zero 


it the point of departure, it records 
the level of the point of 
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reading 
will often be far from actual height of 
the aircraft over the ground. Special 
prominent objects on or near the track, 
be noted and it will often be 


departure—so that altimeter 


should 
found useful to “wash in” a colored 
circle around some of the most impor- 
tant. Care should be taken that the 
coloring of the circle does not conflict 
with the color scheme employed to de- 
note altitude, etc. 

A “time marked along the 
track is also of great assistance when 
it is possible to use one. 

Landmarks and Seamarks 

Considering landmarks, strangely 
water is one of the best land- 
marks, and can generally be seen at 
great distances, and rivers, lakes, etc., 
are usually very clearly marked on the 
map. After rains care should 
be exercised in distinguishing large 
flooded areas from lakes. Railways 
form good marks, and are generally 
used by pilots. Junctions and cross- 


scale” 


enough, 


long 


ings are particularly valuable, while 
woods are only valuable if the map 


conforms strictly to their shape. Roads 
and towns are of course generally 
used, and the R.A.F. map of Great 
Britain shows all the golf courses, this 
being easily distinguishable from the 
air. 

Here is a suggestion for the U.S 
golfer—mark all of their courses for 
the airmen. 

Large private houses, factory chim- 
neys, windmills, gasometers, water 
towers, etc., are useful as marks, but 
are not as a rule, marked on the or- 
dinary topographical map. 

It must also be borne in mind that 
the individual characteristic of a mark 
is rarely as important to the navigator 
as its relationship to some other land- 


mark. For instance, a_ particular 
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Fig. 5. Bigsworth chart board and 


protractor. 
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University Degree 


a from the Airplane and Engine 
Mechanics School of Parks Air College 
brings you immediate returns. It is proof positive of your 
ability. For the aeronautical industry knows by gratifying ex- 
perience that Parks-trained mechanics are experts—thor- 
oughly competent to handle any job in the factory or on the 
flying line. The Parks course for mechanics is unequalled 
anywhere in the world, just as Parks flying courses are with- 
out a peer. Every subject is taught systematically—thoroughly 
— conscientiously. Every operation, from the fabrication 
of metal fittings to the building of wings and fuselages 
and the assembly of new airplanes, is performed under the 
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The illustration at the left 
shows a group of students 


in Parks Airplane and En- 
gine Mechanics School re- 
ceiving instructions on the 
new tri-motored Ford mono- 
plane which has recently 
been added to the Parks 
fleet of more than 30 planes 
of varying size and type. 


the same definite prestige to its holder as a university degree. 

In its affiliations, too, Parks Air College offers its graduates 
more opportunity for employment than any other training 
school in America. As a division of the Detroit Aircraft 
Corporation it is a member of an organization that 
includes five of the finest aircraft factories in America. 
They are manned—and will continue to be manned— 
by Parks mechanics! Another assurance of the future of the 
Parks-trained man! 

You, too, can be a Parks graduate. You, too, can know 
the success that comes with the finest training in the world. 
The coupon on this page will bring to you the fullest 





supervision of instructors such as only a great 


information about Parks and its courses. 








institution like Parks can obtain—and with the 
finest and most elaborate machinery money 
can buy. 

Every Parks course, too, is under the close 
personal supervision of Oliver L. Parks, whose 
fame as unquestioned leader in the field of 
aviation instruction is international. That is an- 





SS}! __ Set it in the mail RIGHT NOW— and we 


shall send you “The Man Who Tunes the 
Plane”, a vivid, interesting picture of the me- 
chanic’s highly profitable place in aviation. 
Don't forget the coupon is your ticket to a 
new viewpoint on aviation—to an hour of 


other reason why Parks training means best 
training——why a diploma from Parks gives 


Parks Air College was one of the 
first to be licensed by the U. S. 
Department of Commerce as a 
fully accredited transport school. 


absorbing reading —to success in the new- 
est, most fascinating and best paying of the 
world’s great industries. 


PARKS AIR COLLEGE 


(Division of Detroit Aircraft Corporation) 
370 Missouri Theatre Building 





[ PARKS AIR COLLEGE 
1 370 Missouri Theatre Building, St. aa en 
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—a _ a prominent mark or 
yut = churches look very 1 alike —- 
7 a ‘ ; Public Airports 
from above. But suppose the churcl nicipal of Commercial) 
is known to be lying, say, fi iles Restricted Airports © 
north of a railwav jun ‘tion, or clos “ my ran Club, aon etc 
. . Sarre ' ntermediate or il 
to a windmill, is unlikely to be mis Geen etveie tnataomen ae ai 
taken for another church within the OE ay sh an any oS ae 
ame area “Lines of equal magneti ¢ declination. ~~ 
same area. 
. oe ae Seaplane port 
Seamarks may be divided ghly $ P P 
° ° “ F 1 "4 lan 
into six classes,—light ships, light aay ~~ 4 a Lt 
: > 1 7 + ey 
buoys, main steamer tracks, cliffs en oO 
: e ar 27° 
(these frequently have distinctive co bs Established Airways oS 
) i p < Loy Mean Magnetic Courses given where Practical 
ors), lighthouses, and conspicuous tow Revol 
. n 
ers and buildings, etc. (if ir t tp ae * 
course), and finally sandbanks, rocks Light 
e s 7 1 1s 
and shores which usually show up ver Radio Direction 8 
. adio Virection Beacon 
clearly and make excellent marks , ORo 
Night Marks adio Marker Beacon @rm 
a Te ae pies es ee Radio Station Ors 
The degree of visibility at night nat 
s : Cities more than 5,000 populatio: =" 
urally varies according to atmospheric Sit id 
ve ; evation in fee 
conditions and the amount of moon- 
light, but whatever may be the condi- Prominent elevations X 1200 
tion, ability to see at night, to | Other elevations t 780 
distinguish ground features and to es- Canadi 
: : : , ; anadian 
timate distance, can only be elope 2anadian 
by careful training. Public Airport 
Even on clear moonlig! gehts, it Private Airport 
is difficult to distinguish small Emergency Landing Field + 
detail and the first view of an object Public Seaplane Port a 
is usually a dim outline Private Seaplane Port A 
Trees are troublesome in hindering | Airship Mooring Mast @) 
night observation, due to the shadows | Steeple, Tower + 
they cast. On full and ha ioe Gouree on 
nights, the shadows cast by trees and , 
a tc ta ene 2.9 | Broadcasting Station ater 
other ground objects is grea ini icleen Ted 
e , @ ire! 0 
these shadows are frequently mistaker eless Telegraph Station 
for ground objects. eee — _ ‘473! 
a ‘ : ‘ indicating the position 
[he following table from Air Pilot- 
6 a Golf Course 5 


' 


age Manual gives the relative 
of ground objects as follows: 











Common conventional signs, aerial 











, “ map 

(A) Woods and forests—are ve 

of ™ fas niohte on . ‘ ‘ 
useful landmarks on clear nigh primarily for road users, give promi 
can be recognized up to a great to the main ads which are 
tude. isually tarred 

(B) Rivers and lakes—being goo \fter rain. u roads tend to 
flectors of light, are easy to distinguish lend with the a t land and are 
even on comparatively dark nights. By Jecc clearly visible When bordered 
moonlight, on clear nights, stré es of rees, roads are less conspicuous, 
water can be distinguished even fri srt on moonlight nights wher 

. » iy when ¢ 
great altitudes, especially when moon is low and the shadows long 
district under observation lies between Railways can be seen on moonlight 
the observer and the moon its by the reflection of the licht 

(C) Roads and railways are useful from the rails, but are not easy to fol 
landmarks. Roads which are untarred | 1 dark nights. Trains, especial 
are more visible than tarred roads*, an f steam or smoke is being emitted 
this fact adds to the difficulty of n the engine, can be seen from 
reading as most maps, being designed great altitude owing to the reflecti 


AERONAUTIC LAW [Continued 





injuries done by the nape the city would not be the dut f said cit 
Would there be any duty on the part of > e said port pr mless it con 
the city to police the field to keep off chil ted 1 5 id even under such cir- 
dren and other trespassers? F.A.H., Falls stan } rp eople would be 
City, Neb. nyurte us reason of thet 
— . 7 , . enc 
HE city, having subleased the airpor ‘ 
to an aircraft company stands in the HIS department of Aeronautic 
t ny lessor, and would not , ‘ 2 
SEE POMNOR BE GRY '8S07, would Law is open, not only to the laity, 
be liable for injuries to anyone by reason . , 


of the negligence of the lessee. 





but also to lawyers, legislators 





of the fire on the steam or smoke. The 
general direction of railways and main 
and the relations bear to 
other and to neighboring land 
marks should kept in mind. Pass- 
trains motor-car headlights are 
sometimes of in determining 
or road. 





roads, they 


each 
ing or ar 
assistance 
the direction of a rail 

(D) 
ye seen from a dist 


way 


Towns and villages can often 
ance their lights, 
be identified by their 
shape and the appearance of the road 
railways running through them. It 
should be borne in mind that many of 
the lights are hed at an early 
hour and that the towns or villages are 


therefore 


I by 
and can generally 


or 
extinguis 
less conspicuous, and appear 
to have changed their during the 
later hours of the night. 


shape, 





There is an intensive program of 
aerial map making in progress in the 
United States, the work being divided 
as follows: Department of Commerce 
(Coast & Geodetic Survey), 44 maps; 
Army Air Corps, 52 maps; U. S. Navy, 
62 coast charts adapted to aerial needs 

Canada has produced her first aeri- 
al map and is busy on an extensive 


program 





ceil er, excellent as these [ ica- 
tions may be, and tl re improving 
month by month, an efficient pilot must 





be an efficient map reader and that cat 
only be accomplished by careful study 
he difficulties of map reading are natu- 
rally greater at lower tudes and it 
would be useful prac e for the bud- 


unfamiliar coun- 
landmarks 
s his 
institu- 


chools are 


ding pilot to fly over 
having 
gradually reducing al 
ficiency increased. 

tions in modern comn 


try few distinctive 
titude « 


Vig gati ion 


pr )- 





iercial s 





at present confined to a little theory 
and practically no practice. 

The Department of Commerce ex- 
aminations for pilots call for no real 
knowledge of navigation and include 
no practical tests. 

If there are to be trained aerial 
navigators, and even the most con- 
servative will admit they are neces- 
sary, there must be higher Department 
of Commerce stand ind more ef 
ficient instructions in commercial 
schools 

. S apl ila Ee 
hage 38 | 
nd city law makers as well. Address 
your questions of aeronautic law to 
Legal Department, AERONAUTICS, 608 
South Dearborn Street, Chicago, Illi- 

vis. Replies will be by mail unless a 
spe cial wire is requested. Some of the 


questions will be answered in these 


pages. 
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At Last! Everything About 
AVIATION ENGINES 


All forms of Statice 
Radial and _ Rotary 
Engines are fully lIl- 
lustrated All new 
Developments De 
scribed. 





Commercial and Mili- 
7 Airplane - 
ais es, including 

lesel Type Aircraft 
Power Plants and 





Hundreds of Actual Repair and 

Inspection Processes are ilius- 

trated by Specially Posed 

Pictures that show just hew 
the work is done. 





tails ef Dirigible 
Motors. 











Pilots, instructors, students, repairmen, mechanics, crew chiefs— 


PARTIAL CONTENTS here are “ > you — been waiting ~: re you've 
ever wanted to know about aviation engines, by one o merica’s 
leading aeronautical authorities. Result of 5 years’ work with the co- PARTIAL CONTENTS 
2000 pages operation of Army and Navy authorities, commercial airplane and 
1000 illustrations engine constructors. Every question, about the original design, con- 2000 pages 
struction, installation, operation, inspection, repair and use of all 1000 illustrations 
50 tables types of aircraft engines is fully answered and illustrated. 


50 tables 


Volume I MODERN AVIATION ENGINES More Than 1000 


Aircraft Types and Power 


Needed—Aviation Engine Re- IN TWO LARGE VOLUMES Main Topics 





cpiements — Operating rin. Treated in Detail 
on le BR by Major Victor W. Pagé, Air Corps, U.S.R. sense ingatatsname 
Dynamics—Theory Heat En- ‘f ° > 
gines— Diesel Engines — Em- The Newest, Most COMPLETE Work in Existence Volume Il 
* ea li ak * det A tec z : Smail and Medium Powered 
Engine Power—Improving Per- Moderate Power Engines; Com- ing systems, starters, superchargers, Air-Cooled Engines — Ryan- 
formance—Engine Parts, Func- mercial and Military Airplane En- etc. How they are built, how in- “amnene ay eh Pair- 
tions — Conventional, Uncon- gines, Diesel Type Aircraft Power stalled, how to inspect them and eg ee gm 
re. * sea od a Plants; Dirigible Motors; Static prevent trouble, how to make re- Cyclone Engines — Pratt & 
Princip ios of vi arburetion — Radial and Rotary Engines; all types pairs—every feature liable to give Whitney “Wasp” and ‘‘Hor- 
Aircraft Engine Superchargers Air and Water-Cooled Engines. Spe- trouble in use is described—and all net’ Engines — Miscellaneous 
= Diesel a ee we cial chapters on Wright Ph arene operations are illustrated by hun- ve et ee oe 
ngine Ignition em—Ea wind” and “Cyclone;” Pratt an dreds of speciaJly posed photographs Aviation E I 
agnetos — ern E as ” ngines—Racin, 
pew tm oe eae Whitney “Wasp” and_ “Hornet; and drawings. Record Breaking a 
Engine Cooling Systems—Air- Anzani, Cirrus Mark II and III, Leading Foreign Engines De- 
craft Engine Cylinder Con- Packard, Curtiss and Caminez types EVERY TYPE AIRCRAFT MOTOR scribed—Water-Cooled Engine 
SreetOn Tine Timing cyl and their accessories. All described EXPLAINED and ILLUSTRATED ao FA 
inder Finishing — Aircraft En- in minute detail as are all engine Clutches—Engine Starters— 
gine Pistons, Rings and Con- auxiliaries, fuel supply, carburetors, Send for these great books today. General Instructions for Over- 
necting Rods Crankshaft and electrical units, cooling and lubricat- See for yourself how much value hauling Engines — Dirigible 
Crankcase Construction—Early they t : Airship Engines—High-Speed 
and Pre-War Aviation En- acy are tO you m your Diesel Types — Unusual In- 
gines—Typical Wartime Avi- ~ - work, Note their amaz- ternal Combustion Power- 
ation Engines, etc., etc. ing completeness—prac- Plants—etc.—etc. 




















EXAMINE THEM a ag gy Ah 


—the thoroughness of 


5 DAYS! “ ‘= Send No Money 


It cost thousands of dollars and years of work to compile these 

h vol. 6a” x great books. They are the only books that contain this complete in- 
Each re formation. Yet you can have all this priceless work for only $9.00, 
° 2 ae cemeeamn or one volume for $5.00. And you needn’t send a penny now! Just 
sid ee.” mail the coupon with your name and address. On receipt of the 
gold stamping. books, deposit the price with the postman, plus a few cents postage. 
Examine the books carefully for 5 full days. Prhen, if you do not agree 
with us that these great books are worth far more to you than their 
small price—return them to us and your money will be refunded in 
full. The edition is Timited. To get your approval copies without 
delay, we suggest you mail the coupon NOW. 


NORMAN W. HENLEY PUBLISHING CO. — 123A 
2 West 45th Street, New York C 
Don’t Miss Our Booth at the Second Annual New am Aviation 


—- 319, East Wing. Grand Central Palace—fFebruary 7th 
o \. 


Mail This Coupon Now 


a A ee 
NORMAN W. HENLEY PUBLISHING CO., DEPT. 123A 
B 2 West 45th Street, N. Y. 
Gentlemen—Please send me “‘Modern Aviation Engines’’ (2 vols.) for my 
EXAMINATION. I will deposit price, only $9.00, plus postage charges, 
with postman on delivery. If I am not satisfied, and return the books 
within 5 days, you will refund my money. v 
Check here if you want single volume only, at $5.00 each 

¢ ) Vol. I; ¢ ) Vol. IT 
















NOTE: If you enclose remittance with ‘this coupon, we will pay postage. 
Same money-back guarantee. (No C. O. D. shipments to Canadas 
or foreign countries.) 








THE CURTISS-FLEDGLING 


You learn to fly the same plane that 
the U.S. Navy training schools use. 
This is typical of the entire Curtiss- 
Wright schooling —only the finest 
equipment and the most competent 
instructors—all licensed by the U. S. 
Department of Commerce. 


THE CONDOR 


This 18-passenger transport plane— 
the Pullman of the skies—is the last 
word in comfort and power. This is 
the type of plane flown by properly 
trained transport pilots. 


Ambitious 5 pak 
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CURTISS-WRIGHT FLYING 


ET out of the mob. Get into Aviation—the fastest growing, 

most romantic industry of the age. 

Aviation is young. It’s flexible. It needs young men— men 
of lively imagination, ambition and vision to take their places 
in the many responsible positions now open and planned for 
the future. 

Aviation has passed through its first growing pains. It is 
now a great, rapidly-advancing industry, contributing its 
might to the advancement and speeding up of communica- 
tion and traffic the world over. 

Thousands of airplanes will soon be criss-crossing the skies 
with traffic and travel lanes. Think what this means—pilots, 
air-mechanics, service men, field and office executives and 
managers, engineers, designers and superintendents—many, 
many thousands of expertly trained men. 

Where shall these men come from? Aviation-minded, they 
must be. They cannot be successfully transplanted from other 
and older industries. They must be specially trained. And 
who or what organization is better qualified for this respon- 
sibility than Curtiss-Wright—the World’s Oldest Flying 
Organization? 

Break away from the hum-drum. Send in the coupon on the 
opposite page. Get complete information about the Curtiss- 
Wright School Courses and the new finance plan. Send the 
coupon today. It is your first step toward a career in Aviation! 








































MARCH, 1930 











and into 























Do you wonder that he smiles? 
He has qualified in a Curtiss- 
| 2% \. Wright Flying School — and has 
passed his test for Pilot's license 


If you are ambitious to get into aviation, get into it 
with the proper training—the sort of schooling that 
is offered by the world’s oldest flying organization— 
Curtiss-Wright! In Curtiss-Wright Schools you are 
trained under experienced transport pilots—men who 
have complied with all the rigid government re- 
quirements, and who have been carefully selected by 
Curtiss-Wright to teach ambitious men and women 
to fly—and to succeed in aviation you must fly! 


SERVICE 


















Curtiss-WRIGHT FLYING SERVICE operates a nation-wide chain 
of flying schools where standardized courses, prepared by 
foremost authorities on aviation, are offered—where new equip- 
ment and competent instructors assure you the right start in 
this rapidly growing, romantic industry. 


LIST OF CURTISS-WRIGHT FLYING SERVICE 


Atlanta, Ga. Detroit, Mich. 
Baltimore, Md. Hartford, Conn. 
Boston, Mass. Indianapolis, Ind. 
Bridgeport, Cdénn. Kansas City, Kan. 
Buffalo, N. Y. Los Angeles, Calif. 
Caldwell, N.J. Louisville, Ky. 
Chicago, Ill. Memphis, Tenn. 
Cleveland, Ohio Miami, Fla. 
Columbia, S. C. Milwaukee, Wis. 
Columbus, Ohio Moline, Ill. 
Dallas, Texas Oklahoma City, 
Denver, Col. Okla. 


BASES 


Pittsburgh, Pa. 
Portland, Maine 
Providence, R. I. 
Raleigh, N. C. 
Rockland, Maine 
San Francisco, 
Calif. 
St. Louis, Mo. 
Syracuse, N. Y. 
Toledo, Ohio 
Valley Stream, N. Y. 
Worcester, Mass. 


DON’T DELAY! 
MAIL TODAY! 





CURTISS-WRIGHT FLYING SERVICE 
27 West 57th Street, New York 


preciate more information on the subjects I have marked X. 


QO Flight Instruction O Opportunities in Aviation 
0 Aviation for the Business Man 


DO Free Curtiss-Wright Booklet 


0 $50 Ground Course 


| Gentlemen: I am interested in aviation and would ap- | 
| 0 Finance Plan | 
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AERODYNAMICS 


round a wing: one at the leading edge 
and one at the trailing edge as shown 


in Fig. 12. 


—Stagnation points Zero velocity High pressure—— 








Fig. 12. 


By stagnation points are meant 
points where the air is at rest relative 
to the wing, and the pressure is there- 
fore at a maximum. The air on the 
upper surface of the wing has to flow, 
therefore, from one region of maxi 
mum pressure to another 
maximum pressure. There is a simple 
mechanical analogy to this flow of a 
particle of air from high pressuré 
point to high pressure point, namely, 
that of a ball rolling down a curved 
surface and then rolling up to the top 
of a similar curved surface (see Fig 


region of 


13). 






go all the way to 


top due to friction 


Fig. 13. 


The ball as it rolls down is retarded 


by the action of friction and unless it 
has some initial velocity is not likely 
to come up to the top on the second 
surface. It is more likely to fall back 
or pull away at some up point on the 
upward slope. The same applies for 
the flow of the particle of air. It 
is likely to tear from th 
upper surface of the before 
getting to the second point of high 


away 
wing 


ing edge is reached and the “burbling,” 
eddying flow follows. . 
The action of the slot, which ap- 
pears in Fig. 14, is to create a passage 
from the under side of the wing where 
the pressure is high to the upper side 
of the wing which is under suction. 
Therefore there is an additional flow 
from the lower surface to the 
upper surface. If the passage formed 
vy the front auxiliary airfoil and the 
shaped, with 
somewhat 


)y air 


main wing is properly 
the opening at the bottom 
wider than the gap at the top, the air is 
accelerated in passing through the up- 
per gap. More speed as well as more 
pressure is thereby added to the air 
flow on the upper surface of the wing 
The air particle gets a species of a 
‘kick” from this auxiliary flow and 
has therefore no difficulty in getting 
smoothly to the trailing edge. 


Smaller opening at top 


|, 


Large opening at bottom 


Fig. 14. Venturi slot in front of 
leading edge of wing. 


The use of the Handley Page slot 
herefore retards the “burbling” of the 
And we have seen in previous 
articles that if the lift of a wing occurs 
incidence the 


wing 
5 g 


at a higher angle of 


maximum lift is also increased. 

Fixed Slots Ineffective 
Experiments have been made with 
fixed slots of the type shown in Fig. 
15. Such slots may be made to increase 
the maximum lift slightly and also to 
raise the burbling point to a higher 


“A 











[Continued from page 42] 


angle. At the same time such fixed 


slots really constitute a tandem wing 
The vertices dropping off from th« 


+] 


trailing edge of the front wing put th 
f air and 


main wing in a downwash « 
therefore the drag of the system is 
considerably increased. A fixed slot 
likely to be of very little use in reduc 
ing landing speeds and will act very 
detrimentally on the general efficiency 
of the airplane. 


Aagle of attack in degrees 
Fig. 16. 


Why Slots Should Be Used in Combi- 
nation with Flaps 

About two years ago the author com- 
piled in an article in Aviation the ac- 
companying table (Table 1) of the re- 
sults obtainable from averaging up a 
large number of tests. 
that the 
does not 


From this table it is seen 
use of the front slot 


give as high an increase in lift as the 


alone 





pressure. When the wing is at a high =~ use of slots in combination with rear 
angle of incidence and the lift coeffi flaps. Also, the use of the front slot 
cient is high, the difficulties for the air alone means that the maximum lift is 
particle increase so much that it tears - a obtained at a ve rh angle of inci- 
particle ase wuch that te ar Fig. 15. Fixed auxiliary airfoil to ybtained at a very high angle of inci 
away a good distance before the trail produce higher maximum lift. dence. In order to get the full benefit 
TABLE NO. 1 ; ; TABLE NO. 2 ae 
ls - — Condition Max. Ky Angle of Incidence 
Type Average Average Burbling Average — meena 
Section maximum increase angles of change (1) Front slot closed, rear 
camber’ in maxi- basic and in slot closed, flap neutral .0028 3° 
mum Ky slotted maximum (2) Front slot closed, rear 
sections angle slot opened, flap neutral .0031 3° 
—— — — —--— (3) Front slot closed, rear 
slot closed, flap down 20° .00367 10° 
Effect of Front Slot Alone (4) Front slot closed, rear : 
Thick 14.67% 35.8% 15.8° to 24.25° 8.45° ; slot open, flap down 20° .00408 10° 
Medium 12.10% 14.0% 12.91° to 20.45 7.34° (5) Front slot open, rear 
Thin 7.2% 61.0% 14.12° to 25.1° 10.98° slot closed, flap neutral .004070 24° 
(6) Front slot open, rear 
Effect of Slots and Flaps Combined slot open, flap neutral  .00474 24° 
. ea eae : ave (7) Front slot open, rear 
ne ll gps 43% ome ‘ slot closed, flap down 20° .00525 20° 
r- hin ~ 19 oe : “ae (8) Front slot open, rear 
eae oo ° slot open, flap down 20° .00602 18° 
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Porterfield 


modernizes Flying Schools 


HE PAY-AS-YOU-FLY AVIATION 

SCHOOLS FIT YOUR PURSE! In modern- 
izing flying schools, Porterfield Flying schools have 
originated a system of flight instruction permitting 
you to pay as you fly. No big initial down payment 
on a flying course. No delays while the others in the 
class get their flying time. A speedy, sure and per- 
sonalized flying school—and a chain of them 
throughout the nation, all affiliated with Porterfield 
Aviation Interests, Inc. 


Five years’ flying school operation experience 
places Porterfield in an enviable position. Hundreds 
of well known pilots, mechanics, salesmen and 
executives in the industry started with Porterfield 
training. Hundreds of students have been soloed 
without serious mishap. 


Doctor, lawyer, merchant, clerk, mechanic—do 
you remember when you learned to drive a motor 
car? If among the first in your community, you 
were a hero. The same opportunity presents itself 
today in aviation. Don’t lag behind the times! 


Learn near your home. Pay as you learn and 
fly. All schools listed here are affiliated with the 
Porterfield system, well known as schools where you 
get what you pay for. 


You can spend many times the price of Porter- 
field training on an education along other lines—and, 
at the finish, you will make more money in aviation. 
It will take you less time, too, reaching your goal in 
aviation. 





Exclusive 
Advantages offered by 
Porterfield Schools 


1—No big initial payment. 
2—Pay as you fly only. 
3—Low prices. 


4—Government licensed 
planes and pilots. 


5—Large, well-kept fields. 


6—Personalized training — 
each student’s problems 
analyzed and solved by 
experts. 











YOUNG WOMEN! Opportunity 
awaits you in aviation. Today there are 
more than 110 licensed women pilots in 
America. A year ago there were only 
35! Excellent business opportunities 
are open to young women trained in 
aviation. 


YOUNG MEN! Opportunity 
awaits you in aviation. You have but 
to look about you and see those who 
have already started in the industry. 
Look at the jobs they now are holding. 
Why not have one of these for your- 
self? Don’t delay! Write or wire your 
nearest Porterfield school today! 











Write or wire today to 
your mearest Porterfield 
school: 


In Kansas City it’s Porter- 
field Flying School, Inc. 


In Atchison, Kans., _ it’s Neme ....:. te & a» \ 
. BEPABRT MENT -OF- 4a NOLGY 
In Coffeyville, Kans., it’s COP ceccccecocerveseces 


Porterfield Flying School, 
Inc. Address 


Coffeyville Airways Corp. 


In Texarkana, Ark., it’s 
Texarkana Flying Service. 





In Dallas, Tex., it’s Ameri- 
can Eagle Aircraft Corp. — 
of Texas, Love Field. 


In Carthage, Mo.,_ it’s 
Carthage Airways Corp. 











Porterfield Aviation Interests, Inc. 
Fairfax Airport, American Eagle Factory. 


Kansas City, Kansas. 
You “Pay-As-You-Fly” Aviation School Plan looks good to me. 
Please send me “2 details. 
’ t =o 


re me’ Be Di oo! 





~ 


5- PPR 9 ome. 
' pre ee * 


DEER cecccceces oeee 
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of the slot, the airplane would have to 
be built with a high, stilt-like chassis, 
which is of course a disadvantage from 
the general design point of view; the 
landing gear would have to be heavy 
and would offer also more air drag. 
The use of the rear flap with the 


slot, brings the angle of incidence 
down considerably and_ therefore 
makes the use of the slot far more 
practical. 


More Modern Results with Slots 

From Table 1 it would appear that 
more powerful results can be achieved 
with thin wings, rather than with thick 
wings. But more modern experiments 
both in England and in the United 
States (including many experiments in 
the wind tunnel of New York Univer- 
sity) have made it quite evident that 100 
per cent increase in lift is quite pos- 
sible even with basic sections of high 
camber and high lift. In other words 
it is just as advantageous to apply slots 
and flaps to thick wings as it is to ap 
ply them to thin wings. 

So many tests have been carried out 
on wings of different types with slots 
of different designs that it is impos- 
sible even to summarize these tests in 
our article. 

We will give the results for one 
wing, the R.A.F. 31 recently published 
by Mr. Handley Page. 

These results are illustrated in 
16 and Table 2. 


Fig 


7 4° 


8° 





Fig. 17—Forces at high angles tend 
to open slots. 


From these curves and the table the 
following results are apparent: 

Flaps alone are not very effective 

Slots alone are not very effective 
although more powerful in action than 
the flaps alone. 

Slots combined with flaps give ex- 
traordinarily high increase in maxi- 
mum lift, and at the same time the angle 
of maximum remains reasonably low. 

The use of a slotted flap with the 
front slot is even more effective than 
the action of an unslotted flap. 

Front slot plus rear slotted flap can 


Slot closed 


Slot open 


Fig. 18—Parallel type of link 
mechanism. 
vive a total increase in lift of more 


than 100 per cent. 
The Automatic Slot 
The great argument against the use 
of slots on the part of conservative 
designers has been that they meant 
another gadget for the pilot to use. 


Within the last two or three years 
another great dsicovery by Mr. 
Handley Page has done much to re 
move this objection. 

And that is the fact that the slot 


can be made to act automatically. 


Motion Line 





19—Straight line roller type 
of mechanism. 


Fig. 


We have learnt in previous articles, 
that as the wing goes to a higher 
angle of incidence, the suction on the 
wing goes towards the leading edge 
(as does the center of pressure) Fig. 
17 shows how the resultant force on 
the front airfoil acts in magnitude and 
direction as the angle of incidence of 
the main airfoil changes. With the 
slot closed and the incidence at 2 de- 
grees the resultant force K, shown in 
the diagram acts backwards and there 
is no tendency for the slot to open. 
But as the angle of incidence increases, 
the force on the auxiliary airfoil in- 
creases and also moves forward and 
swings round till it points definitely 
away from the wing. 

Now if the slot is mounted on a 
link motion as in Fig. 18 or on a roller 
type mechanism as in Fig. 19, then 
when the main airfoil gets to a large 
enough angle, the force K, will evi- 
dently open the slot automatically. By 








AN 
INVITATION 


We invite comments from 
our readers on the articles 
and editorials carried in Aero- 
nautics. Requests for special 
material for inclusion in fu- 
ture issues will be carefully 
considered. 











suitably venting the slot at the top 
(see Fig. 20) the opening of the slot 
may be delayed. By venting the slot 
at the bottom, the opening may be 
hastened. 

Negative pressure region 


vent 








en = ‘ 
aos Positive pressure region 


Fig. 20—Wing section with for- 
ward aerofoil fitting close on front 
or on rear edge. To delay opening, 
slot is vented at top rear edge of 
auxiliary aerofoil. To hasten open- 
ing, slot is vented at bottom front 
edge of auxiliary aerofoil. 

By suitably interconnecting the slot 
and flap, it is possible also to make the 
action of the flap automatic. When 
the slot opens, the flap goes down 
When the slot shuts, the flap comes to 
neutral. The mechanism of Fig. 21 
is only one of many that might be 
devised. It is not so certain that inter- 
connection of the slot and flap is alto- 
gether desirable. Under certain condi- 
tions the upward force on the flap 
may overcome the opening tendency 
of the slot and so close the slot just 
when its aid is most needed. 


Siot open 


Flap down 





ri > 


Flap neutral 





Siot closed 


Fig. 21—Automatic slot and flap 

action. 

Slot Sure to Come into Its Own 

The results of the Guggenheim 
Safe Aircraft Competition, won by a 
Curtiss plane equipped with Handley 
Page slots and flaps, have shown con- 
clusively that this device is of ines- 
timable value to aviation. 

It may be said that with proper de- 
sign, the lift can be doubled, the land- 
ing speed reduced by about 20 per 
cent, the length of run cut down by 
approximately 75 per cent, and the take- 
off also improved. It is the author’s 
considered opinion that the Handley 
Page slot is one of the most valuable 
contributions to practical aerodynam- 
ics, and that the next few years will 
see its use on a great many com- 
mercial machines. 
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LIKE A MIGHTY WAVE 


THE INTEREST IN AVIATION IS ce ne THE COUNTRY 
GREATER AND GREATER OPPORTU Re. 
ARE IN STORE FOR GREER TRAINED MEN BE aide ial 

Picked Greer 


because of 
at hme 


























Dear Mr. Gre 

I did not hesitate to enroll once I had 
seen the large outlay of equipment for 
the complete Aviation Training that you 
offer. 

I have owned several planes of my own 
and have engaged in commercial aviation, 
having at one time worked with an Aerial 
Photographer. 

I am of the opinion that your Aviation 
equipment surpasses anything I have seen 
or heard of and I do not hesitate in recom- 
mending Greer Training to anyone seriously 
interested in getting into Aviation 

HERBERT JOHNSON. 








Jearn AVIATION 


Those who make the most money get into the right thing the right way 


Greer Training Is Backed By 27 
Years OfF Success 


Greer Trained Men have a solid foundation of certainty back of them. 
Greer College has 27 years of experience in training men for successful 
careers. Every Greer student receives personal instruction by men who 
know the things you must know to succeed in aviation. 











Dear Mr. Gre 
I visited coversl Aviation Schools before 
I decided upon Greer. Frankly, I did not 






j j P ; t to find h let ipment. 
Greer Shops tion for a pilot's license. Each course Re Gs alin tr tee an 
12 Floors of Equipment is thorough and complete. No previous flying instructions ahead of the ground 
, . ° : : work. I can fly the ship, but I don’t know 
You will be amazed at the great quantity experience required. why it files or why it doesn’t fall apart. 
of motors, machinery, parts, instruments C Ai ot ier Say 
ini ; —Delicht- reer Airways I will hesitatingly, that I do not 
and other training equipment.—Delight : fay mt EA 
ed at the ease with which you learn to Airport For Students today rr sir to teach these subjects than 
, ; , eee, . ie . reer ys. 
use your hands and head in actual work. Unusual facilities for flying instruction 
Learn It All and experience probably not equalled 
Or Choose One of 5 Courses elsewhere. Training planes and fly- 
Pick any one of the five special courses, ing instructors licensed by the 
or take the complete aviation training Government. Thorough, 
from- ground and shop work to prepara- practical, safe training. 4a 
Consult Greer College 
No Obligation Or Expense ; 


If you are air-minded send the coupon for 

the Greer Aviation Book. But do more— 

write us a letter—ask any of the questions 

that are in your mind about your learning 

aviation. We will gladly answer promptly. T CREER COLLEGE, Dept. 

2024 S. Wabash Ave., / 4 Ill. 
Please send me free your big Aviation book 1 


Greer College _ B.3 — about your Training and Em- 











. . P EET Necncubbeebsosatiasdedsastetdeseesecensensenbban 

This entire T-story building. in 2024 S. Wabash Ave. Adare’ JEEAL ; ; " 
en ee ee OE TO sd eR SEALS. Ae didi aeored. I RTRATING, 

balaings'© devoted’ to “taining §=—- Dept, 343 CHICAGO sf city ccntansmanr.a: SOHN ALY | 

! RGR crcvcccces eT 1 














AERONAUTICS 


























SCHOOLS 





Ro 


THE 

PERFECT TAKE-OFF 
FOR YOUR 

FLYING CAREER 


OSEVELT 


AVIATION SCHOOL 





A civilian school after the 
Army pattern; equipment, 


curriculum, Army - trained 


instructors. At Roosevelt 
Field, where Lindbergh, 


Chamberlin and Byrd 

hopped from. 45 minutes from Broad- 
way. New building groups, including 
dormitory for resident students and swim- 


ming pool, now in progress. Dept. of 
Comm. certificate for complete training, 
including transport pilot's course. Write 
N. J. Boots, Lt. Col., Dept. $9, Roosevelt 
Aviation School, Inc., Mineola, L.1.,N.Y. 











So 











Licensed 








Jefferson School of Aviation 





WE USE ONLY 
Planes—Licensed Instructors 


Jefferson City, Mo. 











WE FINANCE 


AVIATION 
TRAINING 


SMALL FEES EASY TERMS 


NO INSTALLMENT PAYMENTS 


UNTIL 


AFTER GRADUATION 


STUDENTS 


AVIAT I¢ 


FINANCE COMPANY 





IN t- TRADE SCHOOLS 


LEARN 


NOW) 


PAY LATER’ 








PARKS AIR COLLEGE 
Parks Airport - - East St. Louis, Il. 
Complete courses for Pilots. Airplane 
and Engine Mechanic’s Courses. 

Rated by the Aeronautics Branch, De- 
partment of Commerce, as an Approved 
Transport Ground and Flying School. * 





BUYERS’ GUIDE 


This group of indexed 
small advertisements will give 
an up-to-the-minute summary 
of services and _ products 
available. 

A Star [*] in the copy 
indicates that ariother ad- 
vertisement by the same 
advertiser appears elsewhere. 

[Please see index, page 98] 

One inch insertion in this 
directory is $7.00 one time. 














SCHOOLS 





U.S.DEP'T OF COMMERCE 
APPROVED TRANSPORT 
GROUND & FLYING 
SCHOOL 








CATALOGUE 
ON REQUEST 


SCHOOL OF AERONAUTICS 
us, RY on 


















Airplane Welders Are in Demand 


Learn in the leading Airplane Welding 
hool in America. We give a full and a 
ete course in Airplane Welding and 
Airplane Metals. The course is not com- 
pleted until you have qualified to hold a 
on as an Airplane Welder. It is not 
imited to a definite number of lessons or 
hours. 

,.We give full day courses for full time 

idents and special night courses for part 
tin ne students. We have employment serv- 
ice for students as well as our graduates. 








WE GUARANTEE RESULTS 


AERO ENGINEERING SERVICE COMPANY, INC. 
923-25-27 N. Main, Wichita, Kans. 











GLIDERS 








Bowlus 
TRAINING GLIDER 


BLUE PRINTS $5.00 
Complete in detail and assembling 
data simplified. 

Catalog of Parts 25c 
Free with Prints 


BOWLUS SAILPLANE CO. 
SAN DIEGO, CALIF. 














SUPPLIES and PARTS 








IDENTIFICATION WRISTLETS 





Made in Sterling Silver $2.50 Each 
_. Filled $5.00 Each 
raving 2c Per Letter 

Emblems + ~ Flying Schools and Clubs 


att sorts MEDALS ALL sports 


JOHNSON CO. 
352 W. 13th St. “Wing Building” New York 
Write for Catalog ‘‘F’’ 











‘Your Airport i in the » South | 


Everything aeronau- 
tical...11 branches serv- 
ing the entire south. 
Aircraft, aero supplies, 
airport construction, 
aeromotive service. 
Southern Aeromotive Service, Inc. 
Division of Southern Air Transport t System 




















RIGHT ‘ON “TITE-SOD” 
AIRPORT FIELD 
SEED MIXTURES 
They Wear and Don’t Tear. 

HALES & HUNTER 


CHAS. A. HEATH 
Chicago, Ill. Manager Seed Dept. 


ee 


Save money on aviator’s 5 
mer and winter clothing. 
lustrated catalog mailed is) 
upon request. Write Dept. 
KER’S 
159-06 Jamaica Ave. 
Jamaica, N. Y. C. - 


























Wiesiiicely js 


FLYING TOGS 
HELMETS - GOGGLES 
FLYING SUITS 
WRITE FOR COMPLETE CATALOG 


BECK DISTRIBUTING CORP. BO E.bs1s ST NYC 








PATENTS 
PATENT YOUR INVENTIONS 


Register Your Trademarks 
If your invention is new 








and es ws | ao Is_patent- 
le. pol 4 
rights oY te regt iad ~ 7 o4y 


y BRD4A0 
& € 
Foreign Patents.” send Vv £ Ng, <4. 


Consultation tree. SUA a) 
Z. H. POLACHEK 
Reg. Patent Attorney, 
Consulting Engineer, 
One Two Three Four 

Broadway, N. Y. 
1234 Broadway New York City 
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PATENTS—TRADE MARKS 


Don’t Lose Your Righte to Patent Protection 
Before disclosing ir invention to anyone 
send for free blan * ‘form “EVIDENCE OF 
CONCEPTION” to be signed and witnessed. 
LANC ea, ALLWINE & ROMMEL 
stered Attys 
471 a ‘Side . Washington, D. C. 


Originators of forms ‘‘Evidence of Conception’’ 











MASON, FENWICK & LAWRENCE 
PATENT LAWYERS 
600 F St., N. W., Washington, D. C. 
Estb. over sixty years. Send sketches. 


Electrical Aeronautical and Chemical Inventions 
carefully handled. Practice before the U. 8. Courts 
and the Patent Office. Prompt and careful service. 
Write us. Protect your inventions. 


TRADE MARK REGISTERED 














PUBLICATIONS 





Whoever is interest« in flying, whoever wants to fly or 
build a Syine craft, should read 


NDET R 

boy ASK the i's * 

SST TTT Lest 
The oldest andtheleading flying§magazine in Germany 
nd Gefinit ely all events and novelties, 
t ketches and many illus trations 

rial navigation The ‘‘Flugsport’’ 

tements of the foremost author- 
ference work in the field of 
copy free Subscription price 
your home, RM 4.50, yearly RM 
14 days. Subscriptions may be 
Flugsport, Bahnhofsplatz 8, 














sent > tc 
Frankfurt a.M. Germany 








Nachrichten fiir 
Luftfahrer 


Editor: 
German Ministry of Communication. 
Published by 
Gebr. Radetzki, Berlin S. W. 48, 
Friedrichstr. 16. 








BUYERS’ SERVICE 


THOSE who are contemplating the purchase of 
an airplane are invited to write to AERO- 
NAUTICS, 608 S. Dearborn St., Chicago, for 
comparative specifications and prices. 

Please specify the amount you wish to spend, 
and the use intended for the plant. Prices range 
from $1,000 up. ad 

No recommendations will be made, but suf- 
ficient reliable information will be supplied to 
assist in making a suitable selection. 


ICARO 


the only technical aeronautical review 
in Spanish with a wide circulation in 
Central and South America as well as 
Europe. All the principal aeronautical 
circles of Spain and the 18 South 
American Republics are its readers. 
Subscription price for one year $7. Subscriptions 
may be sent direct to ICARO, Apartado 669, 
MADRID, Spain, or to the offices of Aeronautics, 
608 So. Dearborn Street, Chicago, Illinois,U.S.A. 

















Auto Y Jurism Q 


Published in Chile—South America 
Monthly aeronautic and automotive 
magazine. Official Organ for the 
Automobile Club of: Chile and all 
the Automobile Associations of the 
country.— 
Free sample copy sent on request 
Yearly subscription $2.—that may 
be sent direct to Auto y Turismo 
O. Box 3319 Santiago de Chile 
or to the Offices of “Aeronautics” 
608 South Dearborn St. Chicago. 




















Deutsche Motor-Zeitschrift 


(German Motor Review) 
A special review of mechanical locomotion, 
of the technique of motor vehicles, 
and of connected industries. 


In every number 
Tables of characteristics of new types of tour- 
ing cars, autobusses, trucks, tractors, aero- 
planes, and automobile and aviation motors. 
Published every four weeks (13 per year) 
Sample copy free upon request addressed to 
DEUTSCHE MOTOR-ZEITSCHRIFT 
DRESDEN, A-19, Mueller-Berset-Strasse, 17 








FLUG 


== A journal devoted to aeronautics with 
== official statements of the Austrian Min- 
== istry of Commerce and Traffic. 

Official Organ of the Austrian Aero-technical 
== Society,etc. Notes from all over the world! 
= Subscribers all over the world! 


ADVERTISEMENT — SUCCESS! 
Subscription foreign: Dollar 2.— 


AUSTRIA, VIENNA, III. TRAUNGASSE 11. 











rPAerophile 
Founded in 1893 


The facts 
The documents 
The numbers 
Publishes the official ag of the Aero-Club of 
Trance 
Subscription price: one year: 60 Francs (A copy: 
6 Francs.) 
Subscription may be sent direct to L’'AEROPHILE 
or to the office of AERONAUTICS, 608 South 
Dearborn Street. CHICAGO, Illinois, U.S.A 
blishing and Managing Office 
35, Rue Francois I°, 35, Paris, 8° 














ILLUSTRIERTE 


FLUG- WOCHE 


Periodical for Furthering Air Travel 
Service of Business and _ International Mrrame 


Air Travel-Engineering, Air Travel-Business 
Air Travel-Policy 


Appears Monthl 
Annual Subscription Prive Mark 28.00 


Verlag Fuer Deutsches Flugwesen 


Berlin-t teide. A 18, Germany 











AERONAUTICA 


MONTHLY INTERNATIONAL 
ILLUSTRATED REVIEW 
Medium of Flying and Aeronautical 
Construction of Italy 
Whatever is of interest in aerial navigation, one 
may read in this periodical, one of the most val- 
uable and most widely circulated of the aeronautic- 

al publications. 
Subscription: one year 150 lires. 
Sample copy 10 lires 


AERONAUTICA, VIA GESU, No. 6 
MILAN (ITALIE) 




















ADVERTISING NOTICES 





EMPLOYMENT 





WANTED—Sales promotion men to introduce 
the Alexander line of gliders and airplanes. Sev- 
eral profitable pl ans are open to fliers and non- 
fliers who can sell In some cases demonstrators 
and drawing accc sunts will be furnished. An 
opportunity is offered to break into the most 
rohtable branch of aeronautics and to prepare 
urself to make $10,000 or more per year with 
little or no initi al capital. Send your qualifica- 
tions to Alexander Aircraft Co., Room 19, Colo- 
rado Springs, Colo 














PLANES 


GLIDERS 


WONDERFUL performing 
Construction details $1.50. Gliders $225. Plans 
$1. Glider and Aircraft parts, supplies. One 
and two place airplanes, easy to build, extraor- 
Sore high _ spe ed. Literature 10c “AERO- 
GLIDERS” Slechester, Ind. 


BOOKS 


FOR SALE—2,500 copies of THE STUDENTS 
GUIDE which tells about the controls of an 
airplane and how they are used in flight. Am 
going South in March. Printed to sell for $1.00. 
Will sell the lot for $350.00. Box 164. 





sailplanes $350. 











OXS TRAVEL AIR BIPLANE—Licensed and 
in perfect flying condition; 1 year old. Partners 
can't agree. Price $1,750. Will demonstrate. 
Address Edwin Mraz, 4158 Argyle St. or Miller 
McNulty, 6235 Woodlawn Ave., Chicago, II. 





For those advertisers who prefer to 
present their story without display, AERO- 
NAUTICS maintains this department of 


advertising notices. 10c per word. 


MOTORS 


NEW AND USED AIR CAT, 
Lawrence, Liberty, Hisso, Siemens- Halske, 
Szekely, Warner, Wasp, Wright and Renault 
airplane motors, 28 to 400 Horsepower priced at 
$49.00 and up. Write for description. Karl Ort, 
York, Pa. 





Anzani, Curtiss, 





MODELS 

















FLYING MOHAWK “REDSKIN” MODEL 

—28-in. span full cantilever tapered wing. Latest 
constructional features. Streamlined throughout. 
Two large detail blueprints and instructions. At 
tractive proposition. Write to Air Model De 
signers, 28 Potter St., Pawtucket, Rhode Island. 


FINEST MODEL PROPELLERS—Western 
Aero Supply Co., Cowley, Wyo. 











Boeing Air Mail 


PILOTS 
teach you to fly! 


peveny day Boeing planes fly 15,000 
miles with the air mail—carrying 
more than 50% of the U. S. total pound- 
age. A quarter of all U. S. air mail is 
carried by Boeing pilots flying Boeing- 
built planes on Boeing-operated airways. 

On this practical foundation the 
Boeing System of Aeronautical Training 
has been built. Experience—not just 
theory—forms the background for every 
course. Boeing instructors are seasoned 
pilots—some with as many as 5,000 
flying hours—to whom small airports, 
bad weather, mountainous terrains and 
other flying conditions, are merely a part 
of the day’s work . . . With an instructor 
of this typein the front cock-pit, you will 
learn many “tricks of the trade” —~in 
addition tothose important fundamentals 
that govern safe air transportation. 


Advanced training makes a compe- 
tent pilot. Don’t just “pick up” flying. 
Choose your school with an eye to your 
future. Ask yourself: [ Defer school’s 
diploma will be the best endorsement 
when I seek a connection after gradua- 
tion?”. . .[2]“How complete and up-to- 
date is the equipment I will use?”... 
[3]““How competent are my instructors?” 
... Check both ground school and flying 
courses ... By these tests Boeing training 
is a sound investment. 

New classes form quarterly. 
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us about your plans for an 
aeronautical career. 
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SMALL TOWN AIRPORT 
[Continued from page 33] ’ 


he believed had possibilities he advised 
the removal of several stonewalls, the 
clearing away of about 200 feet of 
second growth timber, the building of a 
good road to the field from the main 
highway the bringing of electric tele- 
phone and telegraph lines to the prop- 
erty, the establishing of airplane acces- 
sory and repair service, the equipping 
of suitable housing quarters for pilots 
and the building of one or two good 
hangars. With this done, -we would 
have a landing field but not an airport, 
as the property, if improved, would not 
permit landing and taking off in all di- 
rections which is a requirement of a 
really good airport. A few days after the 
expert left town, I received a written re- 
port which I subsequently read at a 
meeting of the chamber of commerce. 
It seemed to me that the committee on 
aviation had a definite proposition to 
present, and, after going into some detail 
with regard to the number of properties 
which the committee had inspected, I 
suggested that something be done to 
get the refusal of the property which 
had received the expert’s approval. It 
so happened that the owners were not 
using the land and were willing to con- 
sider selling for aviation purposes. 
Then the real airmindedness of the 
New England community began to be 
apparent. In short, the idea of having 
a good landing field was splendid, pro- 
vided the other fellow paid for it. A 
prolonged discussion of the matter re- 
sulted in nothing definite being done to 
acquire the only likely property in the 
township which is situated in a very 
hilly country. 

As chairman of the aviation commit- 
tee, I tried to point out that, at first, 
there would be no financial returns; 
but, that by having a place for airplanes 
to land and to be serviced, our town 
would attract air traffic which other- 
wise would be compelled to go else- 
where. I pointed out that we were 
very much like a town 25 years ago 
which was debating whether or not to 
have a garage as there were so few 
automobiles and it would not pay. 
Although airplanes may not be as nu- 
merous as automobiles, nevertheless, 
there certainly will be many thousands 
in the air within the next few years. 
Air-tourists are going to towns and 
cities where they can get good service 
just as truly as the motor-tourist of 
today selects his route where he knows 
that he can find the accomodations and 
the service he likes. Our town has a 
large summer population which within 
the next few years is coming to us by 





air, as well as by railroad and automo- 
bile. 

It seemed to me that some of these 
facts could not help but be self-evi- 
dent; but, as yet, there are many good 
citizens of large and small towns who 
have no vision of the future and who 
seem to be utterly unable to become 
airminded enough to keep pace with 
the times. These men and women are 
not to be considered uneducated or even 
prejudiced. It is simply a case of 
aviation, as a whole, being so far re- 
moved from their daily experience that 
it assumes the same place with arctic 
exploration—very interesting, to be 
sure, but nothing which demands per- 
sonal thought and effort in a small New 
England town. 

For that very reason, a landing field 
in a community will do more to sell 
aviation to the people than reams of 
reports and recommendations from 
aviation experts. The arrival and de- 
parture of a few airplanes will attract 
more attention and interest than prac- 
tically any other activity which reaches 
the average small town. It is reasonable 
to assume that a landing field which is 
financed by citizens of a town, or the 
town itself, cannot fail eventually to 
become a profitable investment. There 
is no sidestepping the fact that air- 
traffic cannot come to the town that 
lacks a landing field. If good roads at- 
tract the motor-tourist, there is no 
disputing the statement that good land- 
ing fields will attract the air-tourist. 
And, yet, try to make these facts clear 
to those who mean well but who lack 
the ability to visualize community needs 
further ahead than the next town meet- 
ing. Probably it is history repeating 
itself. There were those who had no 
faith in the steamboat, railroad and 
automobile, and yet, in due time, these 
three methods of transportation won 
public approval and confidence. The 
airplane, I believe, will prove to be no 
exception. 

From the preceding paragraphs I 
hope that I have made my point clear 
that in most small towns in northern 
New England the establishing of an 
airport depends upon the available 
level ground, if any, and the attitude of 
the townspeople toward aviation today 
and tomorrow. Furthermore, I believe 
that towns in other hilly and mountain- 
ous parts of the United States are faced 
with similar problems. 

If for the present those who hold the 
purse strings are not airminded and are 
openly opposed to the establishing of 
the small-town airport, let us take com- 
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Two New Courses for Aeronautical Instructors 


RE you ambitious to secure an 
Engine Mechanic’s license— 
or an Airplane Mechanic’s li- 
cense? If you are—a new and bet- 
ter way is now open! For the first 
time in the history of Aviation, 
courses covering these two licenses 
as prescribed by the U. S. Depart- 
ment of Commerce are offered to 
you by an aviation school. Begin- 
ning February 15 the Aviation En- 
gineering School inaugurates two 
new classes covering Air Com- 
merce regulations, Chapter 6, Sec- 
tion 66-A and B. 








Students of this School are actually building new planes “By Doing” 
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elie; Anzani; Cur 
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fort in the reflection that in the 
days of the steamboat and the railroad 
there was bitter opposition wh 
alone could melt away, and did. In 


most cases, those who are opposed to 


aviation know very little about 
is more a case of ignorance rather than 
the carefully planned opposition of 
well-informed obstructionist 

In our town there were some warn- 


ings of concerted opposition from 
summer residents who stated that they 
had purchased or built their summer 


homes in our town because it was quiet 
If an airport were established and ait 


planes began to fly over their properties 


hich time 


hese summer residents assured me that 
There is some- 


they would leave town 
f but what 


thing to their point of view; 
ld we think of the summer resident 
who today would object to the noise o! 
automobile. In fact, were it not for 
otor car many a man would never 
ery far from the city or have a 
mer home in northern New Eng 
And so, let me conclude with the 
that my somewhat disjointed ob 
servations may be of some interest and 
to others who are chairmen of 


tion committees in small towns that 


FLIGHT TRAINING 


Cor ted 


possible; at the same time trying every 
stunt he knows to prevent his opponent 
from getting pictures of him. Although 
the students are given three hours for 
practice, each dog-fight is limited to a 
three-minute period, and due to the 
severe strain of this mimic fighting, 
students seldom engage in more than 
four of these three-minute periods each 
hour. At the end of each fight period, 
the planes pull out and climb back to 
12,000 feet before beginning another 
encounter. 

The 50-hour combat course at Pen- 
sacola is just the beginning of training 
for pilots assigned to duty with the 
Battle Fleet. 
aviation film-features that are pre- 
sented, one can best get an idea of the 
perfection to which fighting-forma 
tions attain. But there are hundreds 
of hours -of gruelling practice behind 
this perfection. The 18-plane Hawk 
formation seen in “The Flying Fleet,” 
was not the result of a producer’s whim 
Those pilots had been practicing to- 
gether for years, and the three-plane 
formation in the same picture was 
piloted by Navai Aviators who had 
spent three months in “rehearsal.” 

Although formation-flying is stressed 
in combat practice, because of its tac- 
tical advantages, so long as the single- 
place fighting plane retains its effective- 
ness as the weapon by which aerial 
security is assured, the personal ele- 
ment, the merits of the individual fight 
ing pilot, will remain dominant in aeri 
al warfare. 

In analyzing the careers of the pilots 
who stood out boldly above the fog of 
battle in the World War, Lieut. T. B 
Lee has found that they fall broadly 
into three classes. Says Lieut. Lee 
“These three groups reveal to a certain 
extent the stages through which aerial 
combat passed and may be tal 
indicative of the progressive develop- 
ment of aerial tactics. It must be re 
membered that the first combat pilots 


In viewing the many 


taken as 


1ot vet financially airminded 
ge 20} 
were without precedent. Their mission 


The methods 


hey employed to accomplish their mis- 


was clearly defined 


were peculiarly their own.” 
\s a representative of the first type, 
Capt. “Albert Ball, the first great Brit 


ish ace, and Capt. Georges Guynemer, 
were selected. “They knew neither fear 
r caution,” points out Lieut. Lee. 


_ 


ired with a divine spark of determi 
nation and devotion to duty, they wer« 

Fighting 
unfailingly 


eternally on the aggressive. 


alone by preference, they 
forced a combat, impetuously engaging 
an enemy formation of 20 planes with 


1 


same ferocious, smashing attack 
with which they greeted a single op 
Their sheer audacity carried 


victory An 


ponent 


them along to enemy 


sighted was an enemy to be engaged by 
a direct approach along the shortest 
position or 


methods 


line without regard for 


odds. This most direct of 
contained three elements of successful 
tactics: Initiative, determination, sur 
They enabled Capt. Guynemer 
to gain 53 victories and Capt. Ball, at 


prise 
the age of 20, to be officially credited 
with 44 enemy planes. But their rash 
self-exposure to enemy fire returned 
them to their hangars many times with 
their planes, and often their clothing 
whipped to shreds by enemy bursts. It 
used Guynemer to be shot down sev 
times by enemy aircraft. He fell 
the last time on Sept. II, 1917 
Capt. Manford von Richthofen won his 
twentieth combat over Capt. Ball in 
May, 1917.” 

Capt. William A. Bishop, the Cana- 
dian leader of the British Royal Flying 
and our own Maj. Raoul Luf- 
berry represent the second type. Lieut 
Lee finds, however, that: “The line di- 





ig their tactics and those of the 
illiant Ball and Guynemer is but 
tly drawn. Bishop and Lufberry 
with their judgment, marksmanship 
and flying, coupled their experience and 








its accompanying finesse, launched the 
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1929—a year of bewildering progress 
Nearly 200% increase in licensed fly- 


ers. Domestic air mail doubled. Sched 
uled operations increased from 27,000 
to 100,000 miles daily 166 approved 
type certificates for aircraft 19 for 
engines, 28 for propellers 90,000,000 


people in territory served by air lines 
for freight, mail, and passengers. And 
1930 promises to break all records 
again Are you accurately posted on 
all the important developments in the 
field? You can have all the facts at 
your finger tips in 


The Official Review 
of Aviation Progress 


THE AIRCRAFT 
YEAR BOOK ‘too 


Prepared by the Aeronautical Chamber of 
ommerce of America, Inc. 
In cooperation with officials of the 
Government Service. For 11 years the 
one indispensable reference tool for 
every man engaged in the science and 
business of aeronautics. And now, the 
12th annual edition contains more valu- 
able data than ever before, reflecting 
the tremendous advances of aviation 
in the past year A vivid panorama of 
the entire world of flying which every 
technician, flying man, air line official, 
and manufacturer should have. 


139 Pages of Aircraft 


and Engine Designs 

The progress of American manufac- 
turers and engineers are recorded in a 
139 page section of immensely inter- 
esting and valuable designs. There are 
chapters on recent governmental ac- 
tivities; flights and experiments with 
dirigibles; air races; new planes, en- 
gines, accessories, and equipment. And 
an elaborate appendix containing hun- 
dreds of important facts and statis- 
tics. Fully indexed! 

he Business of Aviation 
Rapid expansion — capital — statistics 
of operations—manufacturing progress 
-airports and flying fields—training 
schools—mail, freight, and passenger 
lines—tables of flying schedules, etc 
and a wealth of additional material of 
constant reference value 


200 Illustrations and 
Airway Maps 


Over 200 photographs, as well as air- 
way maps of the United States, Sout} 
America, and Europe And to make 


the volume absolutely complete—a 
day-by-day chronology of aeronautical 
events in 1929! Durably bound to 
withstand constant handling. Price 
$6.00. Send for your copy promptly! 
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TRAINED MEN ARE NEEDED 


There is money for you in aviation if 
you get thorough training now! Com- 
mercial aviation needs men and there is 
an ever-increasing demand ONLY for 
those who have been properly trained. 
Our courses will give you this training 
—the} are tat ight under the direction of 


S. I sed transport pilots and mechan- 
Ss an er everything eas planes, mo- 
tors, their maintenance and construction. The 
raining which the student receives at The 





School of Von Hoffmann is the exact train- 
ng which he must have to qualify for an 
imediate position on the ground or in the 
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A group of Von Hoffmann uniformed 


wnstructors. 






World Famous Pilots 
TRAINED HERE 


Our field is identified in the world of 
Aviation as an outstanding place to en- 
joy the best training—a place where 
conditions are ideal—from here was 
started the ‘cross the Atlantic Flight 
that convinced the world what could be 
done, and more recently the world en- 
durance flight record was established 
here. 




















These are actual photographs taken at 

the school of Von Hoffmann showing the 

three of their immense hangars and 

some of the various types of planes on 
which instruction is given. 
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same savage, driving attack that char- 
acterized Ball and Guynemer. Where 
the latter forced the issue under any 
circumstances, against any odds, Bish- 
op and Lufberry tried first to shape 
conditions to their advantage. Maj. 
Lufberry was brought down in flames 
by a Fokker triplane on May 109, 1918, 
after 18 official victories. Col. Bishop 
was withdrawn from active service at 
the front with a record of 72, that he 
might contribute his tremendous share 
toward the indoctrination of student 
pilots. Their tactics contained the ele- 
ments of initiative and determination 
in common with those of the first type. 


Surprise was more often employed. The*’ 


important element which they contrib- 
uted to the method of Guynemer and 
Ball was the recognition of the value 
of the tactical advantage of position.” 


Lieut. Lee continues: “Clearly de- 
fined from the two preceding groups, 
there stands now the highly developed, 
perfectly balanced type, led by Lieut. 
René Fonck and Capt. Manford von 
Richthofen. Here are found the same 
high qualities of gunnery skill and fly- 
ing ability, but allied now with cool- 
ness, infinite patience, and adroitness 
Neither Fonck nor von Richthofen ever 
doubted the outcome of a combat, for 
once having joined they coolly har- 
assed their opponents into an unfavor- 
able position and then, and not until 
then, did they drive their attack home. 
They never received or risked the re- 
ception of enemy bursts by headlong 
plunges into the enemy fire, receiving 
as good as they gave. Fonck had a 
string of 35 victories before an enemy 
shot struck any part of his plane. 


ENTERING AVIATION 


[Continued from page 26] 


tures. Working with the bench ma- 
chinists are the fitters and filers, who 
handle the fitting and filing require- 
ments on quantity parts production. 
This work is done to samples and tem- 
plates and requires only a fair me- 
chanical skill. 

Just as the machine shop takes care 
of fabrication of bar stock, the sheet 
metal worker fabricates sheets. He 
must be capable of forming, bending, 
beading and wiring different kinds and 
thicknesses of various shapes with the 
assistance of drawings or samples 
Sheet metal workers must understand 
stretching, compressing and drawing 
aluminum and its alloys and be capable 
of accurate workmanship. They oper- 
ate the usual square and circular shears 
and brakes, and often engage in rivet- 
ing, tinning, and soldering in connec- 
tion with gasoline tanks. Power ham- 





“Solely as a contrast of methods,” 
suggests Lieut. Lee, “picture Fonck 
warily attaining the tactical advantage 
of an opponent before closing with 
him, and then witness the miraculous 
Guynemer with gun jammed beyond 
clearing, repeatedly diving, unarmed, 
through bursts of fire, upon a two-place 
Albatross, until the gunner of the Al 
batross raised both arms and the pilot 
spiraled down to 
a captive.” 


land on French soil, 

The designated Naval Aviator of to- 
day, with these traditions before him, 
can accept as doctrine certain golden 
rules of aerial combat. gut in the 
last analysis,” to quote Lieut. Lee, 
“even he falls into one of the three 
groups described. However complete 
his acceptance of the doctrine of suc- 
aerial tactics, basic fundamen- 
tals of mental and physical reaction to 
the heat of combat will decide whether 
he adopts the blind plunging of Guy- 
nemer or the coldly deliberate methods 
of von Richthofen and Fonck.” 


cessful 


And with these glimpses of heroes, 
the graduate leaves the “Annapolis of 
the Air,” the Naval Aviation Training 
Station, at Florida. Those 
who have received combat training are 
assigned to duty with a fighting squad- 
ron of the Battle Fleet, the others are 
sent to swell the flying ranks of the 
Scouting Fleet or the Battle Fleet, in 
squadrons concerned with observation, 
torpedo and bombing. They are all 
fully-winged birds who have left the 
nest, while every month fledglings re- 
port for aviation training, and the Pen- 
sacola training station is never with- 
out its brood. 


Pensacola, 


sheet metal into 
unsymmetrical 


mer operators shape 
concave, convex and 
forms as required. They must be cap- 
able of judging when the fatigue 
points of various gauges of metal is 
reached. Hand bumpers’ perform 
somewhat the same work as power 
hammer operators, except that their 
work is accomplished entirely by hand 
and involves the use of small rawhide, 
wood or rubber mallets on articles 
which are usually smaller and require 
more skill. 

In connection with the fabrication of 
materials there are many fit- 
tings which must be welded. Welders 
in the aircraft industry must have con- 
siderable skill, especially when work- 


a great 


ing on fuselage and other routine 
framework. Fuselage welding is ex- 
tremely important where improper 
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ture vital to the airplane. These weld- 
ers must be qualified to judge when a 
joint is properly welded and be capable 
of joining thin metal to much thicker 
metal without burning the light piece, 
yet properly heating both to form a 
perfect union. This work is sometimes 
performed under difficulty in intricate 
jigs and fixtures permitting only close 
quarters for the manipulation of the 
welding torch. They must be capable of 
adjusting the gases used in regulating 
the torch to obtain the correct flame 
for the work in hand. Welding alumi- 
num is more specialized than steel 
welding and requires a special skill. 
Sheet welding is performed on gas and 
oil tanks, while welding on castings is 
usually to repair cranckcases and so 
forth. In connection with the Machine 
Shop, the Metal Department and the 
Welding and Heat-Treating Depart- 
ment there are a number of miscel- 
laneous jobs which are essential to pro- 
duction and yet too numerous to men- 
tion. For example, in connection with 
welding there is a certain amount of 
normalizing which must be done and 
there is quite a lot of furnace work re- 
quiring special ability. 

After the parts have been fabricated 
many of them are zinc plated, sand 
blast being used for cleaning in some 
cases. Sand blasting demands con- 
siderable skill in the manipulation of 
the sand stream while removing scale, 
dirt, rust and grease from metal parts. 
The plating, of course, requires a 
knowledge of the electric bath and of 
the general principles of electrolysis. 
Some of the parts which are not plated 
are sent to the spray booth where cer- 
tain types of paints and enamel are 
sprayed upon them. This is done by 
the operation of pneumatic spray guns, 
and those who operate them must have 
some skill in the manipulation of the 
proper mixture of air and paint in 
order to prevent an improper thickness 
The drying of the painted parts is an 
art in itself, for this must be done in a 
carefully regulated drying room to pre- 
vent the paint from cracking and im- 
proper crystallization. 


Detailed parts having 
cated, painted or plated as the case may 
be, bulkheads and other small sub- 
assemblies are constructed on 
This is more or less routine work, and 
with the jigs as guides requires less in- 
telligence than some of the other 
trades. In the case of assemblies such 
as the wing or fuselage, a canvas cover 
Sewing machine oper- 


been fabri- 


jigs. 


is necessary. 
ators sew the wing covering together 
and after the frame has been covered 


with aluminum foil, the covering is 
then sewed on. This is then doped by 


men specialized in the doping of fab- 


rics. Work of this nature is accom- 
plished by brushing a mixture into the 
fabric making it shrink to such an ex- 

t that it is like a drum. In order to 
best possible results a complete 
understanding of the working char- 
acteristics of dope, room temperatures, 


tent tl 


ret +} 
get tne 


drying and so forth is necessary. 

\fter being doped the wing is ready 
for final assembly. Fuselage assembly, 
like sub-assembly, skill 
than some other divisions of produc- 
tion. After the fuselz 
step in its 


requires less 


ge has been com- 


a 
pieted, 


r 
ving been guided by fixtures and jigs 


each construction 


1 


for the proper placing of the parts, a 


group of upholsterers, after having 
laid out and made up leather covers, 
paddings, cushions and so forth, sees 
to their installation. 


[The parts are ready now for final 


assembly, some having been stored in 
) g 


while others flowed 


he stock 
continuously to the final assembly floor. 


room 


Riggers are used in the final assembly 


gg 
of planes to attach the wings, tail sur 
faces and landing gear. They also 
nake the necessary adjustments after 
the assembly of component parts, such 
as arranging struts and wires accord 
ing to specified lengths in order that 
upon the completion of the various 


parts and surfaces, all portions will be 


proper alignment. They must under- 


stand the checking and 


sweepback and 


adjustment of 
: incidence, 
ier angles the structure may require, 
yy means of landing, flying and stag- 


yer wires and be capable of setting the 


proper angles so that in preparing the 
airplane for flight all the prescribed 


dimensions are correct. 

The plane having been completed, it 
is sent to the field for motor testing by 
motor mechanics who have a thorough 
understanding of the operating char- 
acteristics of gasoline engines, being 
equipped to make adjustments and 
overhauls on a variety of engines. In- 
stallation of power plant accessories, 
such as gasoline, oil and air lines is a 
part of their work, together with the 
adjustment of the carburetor and igni- 
tion systems. Further, 
of adjusting and 
itch angles of metal propellers and 


they must be 


capable setting the 


p 
running ground tests to check proper 





installation of engines and accessories, 
cating and correcting any trouble en 
before the plane is finally 


countered 
The actual flying 


iven its test flight. T 
of the plane is done by a pilot. 

In sketching a few of the possible 
opportunities in the airplane business 
t has been on the assumption that the 
present tendency is towards the metal 
plane. This should be qualified because 
a number of companies are producing 


wood ships and in so doing they em- 
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ploy the services of capable cabinet 
makers along with wood workers of 
various types. The shaping of parts is 
much like that of the metal plane ex- 
cept that the wood has different work- 
ing characteristics. Any consideration 
of a subject so large as aircraft per 
sonnel must necessarily omit detailed 
discussion of a number of miscellane 
ous functions, such as those of black 
smiths, clerks, cable splicers, carpen- 
ters, electricians, grinders, mill hands, 
millwrights, riveters, stock keepers, 
timekeepers, tinners, tube benders, 
truck drivers, watchmen, janitors and 
types of labor common to every indus- 
try. 

While production is carried 
on, a very important man is the stock 
chaser who follows up various incom- 
pleted orders, insuring a smooth flow 
of production from the time the orders 
originate in a particular department 
through the various stages of produc- 
tion, inspection, finishing and as- 
sembly. In other words, it is his func 
tion to expedite as much as possible 
the production of parts and assemblies. 


being 


In all the stages of the production of 
various parts and assemblies the corps 
of inspectors is responsible for the cor 
rectness of the parts which make up 
the plane. Every particular division 
v8 an inspector especially qualified to 

ccept or reject fabricated materials or 
assemblies. These men are trained for 
their particular job, having a knowl- 
edge of blue prints, metals and wood, 
with some knowledge of engineering 
which enables them to properly inspect 
the various parts and the finished prod- 
uct. 

In order to determine the selling 
price of an airplane a cost system must 
be evolved by the Accounting Depart 
ment. Time is usually kept by time- 
keepers in various departments and the 
slips are turned in to the pay-roll clerk. 
Costs must be kept on material and 
operation and these are turned into the 
Accounting Department where they 
are posted by bookkeepers after they 
have been computed by comptometer 
operators who are engaged chiefly in 
cost accounting under the direction of 
cost clerks. The accounting system of 
an aircraft factory has a special cost 
basis, but, aside from this, a knowl- 
edge of general accounting is ade 
quate. 

After the cost of the airplane has 
been determined and it has been pro- 
duced for the market, a sales force is 
necessary. It is a question at the pres- 
ent time whether or not the sales man- 
ager should be a pilot. The weight of 
opinion seems to be in favor of the 
flying sales manager. This is probably 
due to the fact that the industry is still 


young and the majority of the planes 
are still sold to pilots who wish them 
demonstrated in the air. As the in- 
dustry develops, however, and chains 
of dealers and branches are distributed 
»ver the United States and foreign 
countries by some of the large con 
cerns, the sales manager will probably 
not be a pilot but a so-called ground 
lyer. 

[he big contracts will be handled 
by operating companies and those that 
are made through direct sale will be 
engineered by business men of high 
caliber who will have a pilot and plane 
of their own to take them wherever 
they wish, for it seems more business- 
like to talk to the big customer on the 
id while the pilot is demonstrating 
the plane in the air above. The con- 
tract itself will probably be closed in 
the office of the sales manager where 
figures for operation, performance and 
so forth can be placed before the cus- 


STOU! 
ss! ul 


tomer. Consequently, the present is 
the day of the flying sales manager; 


that of men with marketing 
who can plan sales cam- 
paigns and direct from a centralized 
office the activities of those in the 
selling field. 


the future, 
xperience 


Advertising will play a prominent 
part in the future sales of aircraft. Its 
first function will be to make the gen- 
eral public air-minded and the second 
to sell the product itself. Paradoxical 
as it may seem, pilots make poor ad- 
vertising men; and the best that have 
been brought into the industry have 
been those who have not been bitten by 
the ‘‘flying-bug” but who have grasped 
the language of the pilot, combined it 
ith a sense of business requirements 
nd imparted it to the trade in smart 
carried carefully selected mag- 


azines. 





copy 


The present era of aviation is not 
that of the pilot and inventor but that 
of the business man. 

Though I have every faith in the 
future of aviation and believe that 
great fortunes will be made by a few 
of the leaders, it is my personal belief 
that a number of young men, and in 
fact older men, are giving up positions 
of responsibility carrying with them 
a good remuneration in favor of lesser 
positions in the aeronautic industry, 
when they should have retained their 
previous connection instead of being 
lured away by the expectation of be- 
coming captains of industry. Conse- 
quently, while there are a great many 
opportunities in aviation, one should 
be absolutely sure that he is fitted for 
this field and that by making a connec- 
tion with some aircraft manufacturing 
concern he will better his position. 


AERONAUTICS 


Your Chance 
To Get Into< Ss =~ 







ajor Rockwell 


M 
& Train You 


(“1 have prepared a A War Flyer 





practical Home Study Course Will Teach 
in Aviation that gives you ou 

a sound and complete knowl- Majer Rockwell ie 
oto of Aviation in all its Donsseted athe 
fundamental phases. My ond Wa me mone 
course covers such subjects * ach you f 

as the Principles of Flight, F- ows peepee 
Construction, Control, Rig- | tlefields of France. | 
ging, Assembly, Motor De- | 

signing, Gosstion, E tc. ———___— 
These subjects you sh 

know before you are ready to take your place 
in Aviation either as a pilot or in many of 
the well paid ground jobs After taking m 
Home Study Course you can arrive at yo 
Aviation Goal much quicker and easier. 


No Special Education 


Necessary 
You don’t g l or y Spe 
cial educatio1 e I ss 
thorough and c z 





clearly explained 

tures that in a few I! t 
to grasp the principles 
work and be well on the 
an important Aviation job. 
Course will give you 
necessary to pass the 
examination for mechanics’ 





Students Praise My Methods 


W. C. Rickels says “after 


I completed you 






ground course which pre ed me in_ the 
principles of flight I was e to solo in 
hours.” Floyd Prothero says “your metho 
of instruction not only gave me a thoroug! 
knowledge of Aviati but you also showed 
me how to nendinn « on what I learned.” 


Employment Service 


you in getting 
to you. ight W 
m is greater than 
for you! I ar 


After you graduate I assist 
a job without any cost 
the demand for trained n 


the supply. A place is ready 





so sure that you can learn Aviation witl 
my help and step » a big Avi ‘ 
that if you are not satished hav 
finished my course, | agree to return ever) 


penny of yqur tuition. 


This Book Free 


Mail the coupon for this Boc 
that explains my course fully = 
answers your every question about 
Aviation and how you can en- 
ter it easily and quickly. 
Major R. L. Rockwell, 
The Dayton School 

of Aviation, 
Desk C-7, 
Dayton, Ohio. 














-—-— - 


{ Major R. L. Rockwell, I 
The Dayton School of Aviation, 
| Desk C-7, Dayton, Ohio. | 


i Send me your Free Book and Tuition offer. | 


| Nae > he aueenes ae to 044000802 

wT PALL fRRAR 
! AGEPARTMENT OF FEDHNOLOG 
l Town. State Age 


eee meme i ie 





XUM 





XUM 


MARCH, 1930 


ON THE TEST BLOCK 
Continued from page 20] 


nd reliable performance. As a further service to the air- 


ft engine manufacturer, a field representative of the 
sureau of Standards has been designated as a go-between 

the Aeronautical Branch of the Department of Com- 
erce and persons and firms engaged in the development, 
sting, pro 


production, and inspection of commercial as well as 


litary aircraft engines. 


Dr. Dickinson has outlined several causes of aircraft en- 


ne failure: mechanical and structural failures, failure of 
] supply, 


ee 
e mechani 


failure of ignition, failure of cooling system, 
‘al stresses of engine speed, and the use of 
fuels which “knock” may result in over-heating, pre-ignition, 
park-plug failures and in extreme instances major mechan- 
cal breakage. 


tistics, are responsible for less than 


Failures of the power plant, according to 
20 per cent of the 
uses of airplane accidents. 

However, Dr. Dickinson is of the opinion that faulty 
functioning of an engine may be responsible for some of the 


accidents now blamed on pilots or other operating personnel. 


It is,’ Dr. Dickinson points out, “doubly important, there- 
re, that every practicable means should be used to pro- 
the pilot and his passengers where they can not protect 
selves, foonctog in the matter of power plant safety.” 
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Come! 


to the Nation’s Leading 


Aeronautical Exhibition 


The Third All-American Aircraft Show 
will be the greatest event of its kind in 
the history of aviation. 


At the Detroit City Airport, April 5- 
13, all the leading airplanes of the West- 
ern Hemisphere will be displayed under 
one roof on the spacious floor of the 
new million-dollar municipal Hangar. 


The All-American Show is planned 
for your convenience. The Airport is 
in the heart of Detroit—quickly reached 
from downtown hotels by automobile, 
bus or street car. 


You can examine the ships at leisure 
on the exhibition floor—then step out 
to the flying field, directly adjacent to 
the Hangar, and see them demon- 
strated in the air. 


No other show offers you a similar 
opportunity. Plan now to attend. 


For full particulars apply to 


RAY COOPER, Manager 


AIRCRAFT BUREAU 
DETROIT BOARD OF COMMERCE 
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THE AERIAL DRUMMER 
[Continued from page 27] 


a-car firms, but solely to accommodate 
the flyers. 
The airport operator profits from the 


sale of gasoline and oil to the flyer. 


[hese are large items and receipts will 
be in heavy An airman buys 
his fuel in large quantities. 
not imply that flying is more expensive 
than travelling by 
Before making a 500 mile flight the 
airman will fill his tanks with at least 
His plane, if 
equipped with a 150 hp. motor, will av- 


volume 


This does 


automobile or train. 


60 gallons of gasoline. 


erage over 100 miles an hour at cruis- 


ing speed. He can fly 500 miles be- 


tween meals. By automobile the trip 


would average a day and forenoon of 


rd driving. The motorist buys four 





f five meals en route and pays a hotel 
bill for a_ night’s Entirely 
side from the question of valuable 
me saved, it may safely be said that 
airplane travel will prove far less costly 


lodging. 


n other means. 


eo 
inere 


is every indication that manu- 
tacturers are coming to use cabin planes 


is portable sample rooms and show 
ms Use of automobiles in this 
Capacity is increasing The greater 


nobility of the airplane and its ability 
to stand up on its hind legs and attract 
crowds, especially in small towns, will 
bring about its general adoption. 

lo handle this type of work a num 
ber of planes are being built with spe- 
cial equipment, including display draw- 
ers and unusual effects for 
night advertising. 


ye. 
lighting 


Exploitation managers may be over- 
looking a good bet by not “sampling” 
towns from the air. If ordinances pre- 
vent dropping small objects over the 
city, they may be dropped around the 
edge of town so that they will fall just 
outside the city limits where people can 
come out and get them. 

If the samples are too heavy to be 
dropped safely they may be hooked on 
to small paper parachutes which are 
lesigned for advertising purposes and 

n be purchased at a fraction of a 
ent apiece. Sampling from the air 
holds innumerable possibilities for in- 
genious advertising. 

The radio sales promotion manager 
will find the airplane particularly ad- 
vantageous in his work. He can equip 
a plane with a modern light-weight, 
highly amplified loudspeaker such as 
have been used with marked success 
from the air. So equipped, he flies over 

town on his route, switches on the 

and announces to the world below 
Blank and 


that he is representing 


Blank radios—“The clearest voice in 
America.” 

His aerial spiel could go something 
like this: “I am here to see Mr. Jones 
of the Jones Radio Shop. Will Mr. 
Jones please come out to the local air- 
port right away? Anyone else inter 
ested is cordially invited to come out to 


the field and inspect the new Blank 
double grid plated, etc., radio. I will 
now give you a fifteen minute radio 
concert from a_ beautifully finished, 


highly selective and soft toned Blank 
radio.” With this he tunes in on a 
radio set in the plane and broadcasts 
the music through the amplified loud- 
speaker. He intersperses the program 
with a sales discourse on the superla- 
tive merits of Blank radios. 

He may expect to create a tre- 
mendous sensation because of the utter 
novelty of the demonstration. And he 
may expect a large crowd at the airport 
to inspect his sample sets. 

This system of advertising would be 
applicable to many commodities. The 
as an example. 


radio is used only 

Such a stunt is a good prestige build 
er for the manufacturer and his local 
dealer. Never before have the local 
citizens been called upon from the sky 
It could not fail to impress everyone, 
no matter how calloused or indifferent 
they have grown to the ordinary run 
of everyday advertising. The stunt 
should be good for publicity in the local 
press. 

Furthermore the broadcaster could 
do much to promote aviation as he flies. 
En route to a destination he can take a 
few minutes to circle a town and an- 
nounce that he fails to see an airmark 
or airport. “I would like to sit down 
and stay awhile because from the air it 
looks like a home-like, hospitable town. 
I wish you had an airport here. It is 
a great advertisement for any town and 
a big help to us fliers.” 

He follows with his usual sales spiel 
and expresses the hope that all double- 
action Blank grid radios in the town 
are giving their usual clear-cut recep- 
tion. 

Such a visit would be much less ex- 
pensive and more effective than an or- 
ganized campaign conducted on the 
ground. 

I understand that small broadcasting 
sets which can be operated by the pilot 
himself are being placed on the market 
at comparatively low prices. 

The name of the manufacturer and 
trade mark of course are displayed 
prominently on the plane, adding the 
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effect of visual to aural’ advertising. 

Again we find infinite possibilities 
in the airplane as a sales promotion 
medium. 

However, the flying salesman is de- 
pendent to a large extent on adequate 
ground facilities. Thus the auto-air- 
craft operator, the man who will run 
the private airports at small cities, 
steps into the picture. 

To facilitate aerial advertising and 


sales promotion these airport operators 
will find it to their advantage to install 
sample rooms, such as hotels maintain 
for salesmen. This idea is already be- 
ing carried out in many metropolitan 
centers and will spread to smaller air- 
ports. 

It will remain for auto-aircraft op- 
erators to introduce private flying on a 
large scale in many small towns. From 
the beginning it will pay him to main- 
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tain a plane of his own. On Sundays 
he can hop passengers. He can add the 
revenue from sales of gasoline and oil 
to the motorists who visit the field. In 
time he will see his way clear to launch 
a flying school and take on a good air- 
plane agency. Thus he edges his way 
into the profitable aeronautical busi- 
ness with small initial investment while 
maintaining a plentiful reserve of work- 
ing capital. 


ENCOURAGING SALES SLUMPS 


of a hard-boiled radio sales staff would 
be the best tonic that I can think of for 
the airplane industry. If this contact 
with the radio sales staff only con- 
vinced the airplane salesman that he 
has simply been playing at business, 
the time spent would mark an epoch in 
aviation. A radio man would give both 
his left and right eye for all the front 
page free publicity that has been given 
to aviation during the past 20 years, 
and yet aviation has realized but little 
on this publicity. In terms of other in- 
dustries, aviation sales have never 
created popular demand. It has always 
been a matter of the customer crashing 


the gates for admission, or as the ad- 
vertiser has it, “sales from direct 
leads - 


[Continued from page 16] 


To make matters worse, there has 
been little engineering development and 
very few outstanding improvements in 
the airplane structure since the war. 
Look the present day ship over critic- 
ally, and outside of detail engine im- 
provements you see practically the 
same thing as in 1920. True, “gas-pipe” 
has been substituted for the wood lon- 
gerons of the old Jenny but in most 
essential respects it is a Jenny still. We 
have the cabin plane with us in in- 
creasing numbers but this is nothing 
new for there were cabin planes before 
and during war-times if you will go 
back to the time of the Avro, Christ- 
mas Bullet and others. Design has 
fallen into a rut with really original 
ideas scarcer than hen’s teeth. The 


agent for the “Baco” has little new to 
offer that is not found as well on the 
“Zaco” and the market therefore lacks 
the stimulating effect of technical com- 
petition. What we need, as much as 
anything, is something to talk about, 
just as the radio industry successively 
promoted the. regenerative, reflex, 
tuned radio frequency, super-hetero- 
dyne and screen grid circuits, arousing 
public interest at every turn of the 
wheels. This condition of affairs has 
been commented on publically by at 
least one well known airplane manu- 
facturer and is a hopeful sign that may 
lead to early development. 

There is, however, one new spar- 
kling possibility in aviation that de- 
serves more than a passing notice. This 
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Here you will be trained in the Barling NB3 low 
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A New Record 


for 


Over the South Pole 
with 
Commander Byrd! 


In their hazardous flight 
over regions of ice, where 
a compass was useless 
and operations were gov- 
erned by minutes and 
seconds of time, the 
Byrd Antarctic Expedi- 
tion relied most success- 
fully on their Longines 


scientific timing equip- 
ment. 

This marks the tenth 
aviation record. estab- 


lished during 1929 with 
the aid of Longines time- 
pieces! 





A. Wittnauer Co. 


Est. 1866 


402-404 Fifth Ave. 


NEW YORK CHICAGO 
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is the glider or sailplane that will un- 
doubtedly duplicate its European popu- 
larity in America. Glider clubs are be- 
ing formed all over the United States, 
and while the majority of the present 
gliders are of the homemade variety, 
there will undoubtedly be a demand for 
a factory-built product in the near fu- 
As a sport it offers all the pleas- 
and thrills of the airplane at a 
moderate cost, and having once 
been lured into aviation and trained to 
actual flight by the sailplane, the owner 
will naturally advance to the powered 
airplane stage. This is exactly the same 
thing in principle as the five dollar 
crystal radio set that eventually led to 
the purchase of an advanced super- 
The glider 
undoubtedly be the silent salesman for 
the airplane in very many cases. 


ture. 
ures 


very 


heterodyne receiver. will 


Light airplanes, the logical successor 
to the glider above, have always been 
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ignored by the large airplane manufac- 
turer, and the few that have been pro- 
duced are largely in “kitchen sink pro- 
duction.” Once divested of his “big 
business” ideas along the conventional 
lines followed at present, there seems 
to be no reason at all why large scale 
production of a light plane selling at 
from $1,200 to $1,500 would not prove 
a profitable adventure just as the Ford 
Model “R” proved when it broke into 
the ranks of the DeLuxe cars in 1907. 
This light type not only appeals to the 
novice but is useful in a dozen different 
branches of aviation. Where there is 
one prospective purchaser for a $5,000 
plane there are 10,000 prospects for the 
light plane that is sure to come in time. 
Why not anticipate this market, sup- 
plying what is really a demand among 
the greater percentage of the popula- 
tion, rather than to encounter the sales 
resistance and limitations of the pres- 
ent market? 


A BANKER’S VIEWS 
[Continued from page 18] 


(8) Miscellaneous companies, such as 
Underwriters and Credit corporations. 

It is not my purpose to describe the 
individual companies composing these 
divisions or groups. Three of them are 
outstanding. The main interest of one 
lies in transport companies owning 
government air mail contracts, although 
it also controls plane manufacturers, 
and rights to various aeronautical mo- 
tors and terminal properties. It is un- 
doubtedly well financed and well or- 
ganized. This company will always 
act as a holding company or invest- 
ment trust, forming subsidiary com- 
panies when necessary in order to en- 
gage in fields of active operation. 

The second of the three largest com- 
panies, controls manufacturing units 
exclusively, while the third is interested 
in motor and plane manufacturers as 
well as in transport companies. All 
three of these holding companies are 
strong financially and have the best 
interests of the industry at heart. There 
are in addition, of course, other hold- 
ing companies some of which have un- 
doubted strength and some of which 
might not be considered quite so strong 
from a banker’s standpoint. 

When it comes to manufacturers, 
there are roughly speaking close to 
2,000 in the United States, and prob- 
ably several times this number when all 
the little shops are considered, who are 
engaged in some sort of production 
having to do with aviation. Some of 
these are very large—such as the lead- 
ing plane and motor manufacturing 
plants—and some are very small, about 
on a par with the bicycle shops of the 
early days. The larger companies are 


well financed and have ample capital 
About 60 of the manufacturing com- 
panies produce finished planes that are 
recognized as worthy ships. 

While no figures—official figures— 
are yet available for the full year of 
1929, the figures up to July Ist are now 
published. These that there 
were 45 air transport lines operating at 
that time. These lines had 400 planes 
in service, an increase of 100 within 
the first six months of last year. Of 
these, 30 lines were flying passengers 
between definite points on 178 regular 
daily schedules. During this period the 
transport planes flew an aggregate of 
about 8,000,000 miles, which be- 
tween two and three million miles more 
than during the corresponding period 
of 1928. In addition, it is believed that 
miscellaneous planes, not flying regu- 
lar routes, covered a mileage of about 
40,000,000. The average of daily flights 
over transport lines in the first half of 
1929 was 70,000 miles and by the end 
of the year this had been increased, ac- 
cording to unofficial estimates, to 84,- 
656. The total length of the airways 
of established lines was 30,000 miles, 
and of these 10,183 miles are lighted 
for night flying. Indeed, a daily aver- 
age of 20,000 miles is flown at night. 

During the first half of 1929, 1,200,- 
000 pounds of express packages were 
carried by plane. Up to November 1 it 
is estimated that 1,750,000 pounds of 
express and freight had been shipped 
via air during 1929. In addition, for 
the first 11 months, 5,500,000 pounds of 
mail had been transported by air. Dur- 
ing the same period 60,000 passengers 


show 


was 
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had been carried for hire. Such are 
the figures of air transport! 

When it comes to airports there are, 
according to latest figures, 466 private 
and commercial ports and 456 munici- 
pal ports. In addition, there are 1,269 
exposed airports, and 37 radio com- 
munication stations. 

On August 1, there were 8,569 li- 
censed airplane pilots in the United 
States, of whom 70 were women. On 
the same date there were 12,224 li- 
censed airplanes for both commercial 
and private uses. In addition there 
were 575 aeronautic schools. The total 
value of all air products for 1929 is 
believed to have been between $8o,- 
000,000 and $100,000,000. Such are 
the statistics of aviation today! 

What of the financial aspects? As 
I stated at the beginning of this article, 
aviation has now reached the eighth 
stage in its climb upward—the stage of 
demand. Next must come adequate 
financing. 

3efore that can be accomplished 
aviation must be made to show attrac- 
tive profits for the investor. It has not 
done so as yet, except in scattering in- 
tances. Yet, with the “corrective defla- 
tion” now in progress, and with the great 
consolidations that have _ occurred, 
bringing new strength to the industry, 
there seems to be no reason why avia- 
tion will not before long command 
capital to the same extent that the auto- 
mobile industry commanded it at the 
same relative stage of its upbuilding. 

Meanwhile, the government has been 
insisting that there be a “revision 
downward” in the air mail rates paid 
by it to the transport companies and 
the latter, in their turn, have expressed 
a willingness to meet the postal au- 
thorities half way. In other words, the 
transport companies must expect less 
revenue from this source than former- 
ly. This deficiency must be made up 
in some way, and it seems that the only 
sensible way in which this can be done 
is through the encouragement of more 
express freight service through a low- 
ering of rates that will enable planes 
to compete with the other express 
freight carriers. 

Passenger fares have already been 
lowered to a point where the air lines 
can now compete, in many cases, 
with the railways, Pullman fares in- 
cluded. It seems quite obvious, there- 
fore, that the future revenues of the 
air lines must come from the handling 
of more express freight at less cost. 

As to the marketing of planes them- 
selves, the courses are well defined. 
First, we must have greater safety. It 
is true that the airplane does not have 
as many fatalities or serious injuries 
per mile as other types of transporta- 
tion, but the fact remains that millions 


of people are still afraid of it. Educa- 
tional measures must be adopted to sell 
the safety of the airplane to the public 
and, in the meantime, every effort must 
be made to eliminate accidents and dis- 
asters. If the public could be con- 
vinced that airplanes were safe, there 
would be no difficulty in getting mil- 
lions of people to use this mode of 
transportation. Through the publica- 
tion of the causes of disasters, great 
strides have already been made in this 
direction. 

Next, of course, we must have more 
and better landing fields and airports— 
ports that are more accessible to the 
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business districts of our cities. And, 
finally, we must if possible eliminate 
the hazards of weather and the danger 
inherent in fogs—problems that scien- 
tists, and not bankers, must solve. 
Eventually we must, and of course 
will, follow the lead of the motor car 
industry, and make it easier for people 
to buy planes. This means that relia- 
ble planes must be built that will sell 
at lower prices than now obtain. It 
also means that installment selling must 
be practiced on a large scale and that 
some means must be found whereby 
used planes can be “traded in’’ for new 
ones. These things, however, already 
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BY THE 
SOUTHERN AIR TRANSPORT, INC. 
- rv: = No. of Ship Motor| Ship Motor 
Name of Ship Type Cabin | Pass. No. Time | Time Type 
Stinson Mono Cabin | 3 NC4728 | 141 | 691 | J-5 
Ryan-Brougham si " 3 NC3910 | 274 | 274 | J-5 
Lockhee ss se 5 C306H | 28] 28 | Wasp 
Travel Air . - 6 C9083 39 | 443 | J-6 
ws ad 5 ss 6 R8159 | 210 | 221 | J-6 
- ? Biplane Open 3 C677H 74 64 | J-6 
. - « 7 3 NC691K 40 36 | J-6 
. " “ ° 3 NC680H | 72] 61 | J-6 
‘9 . 64 ° 3 NC5398 | 218 | 640 | OX-5 
4 ° s 5 3 C8101 97 | 381 | OX-5 
. - . ” 3 C8154 62 | 327 | OX-5 
- ” . . 3 C8172 | 376 | 462 | OX-5 
a . ss 7 3 C8858 20 | 204 | OX-5 
. ° « ° 3 C9803 | 287 | 494 | OX-5 
” . S ™ 3 C9805 | 252 | 128 | OX-5 
Command-Aire . ¥ 3 NC443E | 81 81 | OX-5 
4 ” “5 * 3 NC521E 96 83 | OX-5 
. " 4 ' 3 NC523E | 187 | 332 | OX-5 
” - 4 2 3 NC524E | 122 | 141 | OX-5 
. . s . 3 NC577E | 200 | 195 | OX-5 
Curtiss-Robin Mono Cabin | 3 C369E | 38 | 189 | Challenger 
7 . « 7 3 C8334 10 | 133 | Challenger 
” ° . s 3 C8367 | 338 | 308 | Challenger 
. . e 42 3 C9223 | 140 | 116 | Challenger 
. ° . <s 3 C9229 | 222 | 198 | Challenger 
. . . ° 3 C9246 | 263 | 208 | Challenger 
° . « " 3 C9254 84 | 188 | Challenger 
° ” ° rs 3 C9260 | 194 | 163 | Challenger 
. . e ° 3 NC370K | 185 | 166 | Challenger 
e ¥ . ° 3 NC371K | 114 96 | Challenger 
° < 7 ” 3 C9226 13 | 12 | OX-5 
. “ . s 3 C 79E | 28 | 137 | OX-5 
5 is 3 C123E | 440 | 362 | OX-5 
od st “4 . 3 C321E | 155 | 149 | OX-5 
. . ° . 3 C7505 61 | 426 | OX-5 
“ “ “ . 3 C8313 | 277 | 241 | OX-5 
° . “ . 3 C9222 39 | OX-5 
Fleet Biplane | Open | 3 NC8640 | 197 | 479 | Warner 
us ° . 3 NC9432 | 200 | 216 | Warner 
¥ s s 3 NC9431 | 251 | 442 | Warner 
. « e 3 NC9430 | 140 | 332 | Warner 
Kreider-Reiser . + 3 C296K | 62] 54 | J-6 
6 - 58 . 3 C292K 0 0 | J4 
Davis . ° 2 C5338K | 17 | 14 | LeBlond “60” 

















Wire or write to 


Hugh Smith, Sales Manager, 
SOUTHERN AIR TRANSPORT, Fort Worth 





“Motor Time” 
ig time since 





over-haul. 
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in demand as an 


Aeronautical 
Draftsman 


No matter what turn the industry may take, 
draftsmen are needed. You are in big demand to- 


day, and will be tomorrow, for you benefit by 
new plans and thrive on changes. 
For nineteen years the Columbia School of Draft- 
ing has been preparing graduates for big-pay jobs. 
Now the demand of Airplane ma acturers has 
led us to establish a NEW COU RSE IN AERO- 
NAUTICAL DRAFTING. 
You don’t have to give up your present job to get 
this vital training. Columbia's special home study 
plan gives you the same training as the resident 
students in Washington, and exactly the same em- 
ployment service. Just placed William Brown ir 
a fine position in the Glenn L. Martin Aircraft 
plant in Baltimore. Write for our free book 
Columbia School of Drafting and Engineering, 
All Branches of Drafting 
13th and E Sts., N. W., Washington, D. C. 


Please send me your Free Book, showing how I can 
| learn Aeronautical Drafting right at home A-6 | 
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Infinitely... Greater 
Value 


At Toe DRAKE you will en- 
joy spacious quarters... 
beautifully furnished. A 
dining service internation- 
ally famous... a quiet... 


restful location . . . and con- 
venient toall Loopactivities. 
Rates begin at $5 per day. 
Permanent Suites at Special 
Discounts. 
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practiced to some extent, are certain to 
come because American business is 
now done in that way. 

Ayrasyeone speaking, it seems to me 
that the bigger and stronger companies 
are already following the proper course. 
They are — through consolidations — 
placing the industry on a sounder basis. 
They are making it more attractive to 
the investor and, of course, to the 
banker. They are doing their utmost to 
build well, avoiding over-expansion in 
every way possible. 

Looking ahead, I do not see how it is 
possible for aviation to do anything 


AERONAUTICS 
but advance. Its future, if kept in good 
will be great and its advance 
otherwise 


hands, 

ment rapid. It cannot be 

Already we see the realization of Al- 

fred Tennyson’s poetic as ex- 

pressed in these immortal lines: 

“For I dipped into the 
human eye could see, 

Saw the vision of the world and 
the wonder that would be— 
Saw the heavens fill with commerce, 

argosies of magic sails, 
Pilots of the purple twilight, dropping 
down with costly bales.” 


vision, 


future far as 


WINGS FOR HAWAII 


[Continued from page 23] 


Union Airlines—a holding company for 
West Coast Transport and for Capital 
Airlines—are the other directors, to- 
gether with C. C. Pittman, owner of 
the Universal Motor Company, Hono- 
lulu. 

With all this fine equipment and 
sound financial backing, complications 
of American government will prevent 
Hawaii from profiting by these facili- 
ties for air mail communication, at least 
for another year. Washington so far 
refuses to supply funds for carrying 
air mail on these privately owned ships 
in the territory, largely on technical 
grounds, and the Territorial Govern- 
ment cannot interfere with U. S. Mail, 
so it appears. It will require time to 
unravel these knots. 

In the meantime wealthy planters 
and enterprising young men see new 
use for the airplane and seaplane for 
development and operation purposes, 
now that airports are established on all 
the principal islands. 

At Kaui, noted for its sugar but little 
favored by planters on account of its 
great distance from the other islands, 
Hanapepe airport solves that difficulty. 
From Rodgers Airport to Hoolehua air- 
port on Moloka island, famed for its 
homesteads and its pineapples, is now 
only a matter of 36 minutes. A planter 


can come into Honolulu for the theater 


and fly home afterward in the still Ha- 
waiian night if he has his own plane 

All of little Lanai is owned by the 
pineapple company, so planes only stop 
on signal at Lanai City field. Now the 
company will run its own planes instead 
of wasting time of directors on motor 
boats. 

The sugar and cattle resources of 
Maui island are now only an hour and 
a half out of direct touch with the main 
seaport—if we add I5 minutes to the 
flying time to Rodgers Airport—thanks 
to the facilities of Kihei Airport at 
Maui. Those who have experienced this 
great saving of time are as loath to go 
by boat as the average person is to 
walk when he can ride in an automo- 
bile. 

“More than this,” says Rilley Allen, 
whom Hawaiians have lots to thank 
for in this matter of wings, “the air 
brings world people as well as island 
people closer together. We no longer 
feel that we are just a group, mislaid 
way off in the Pacific. We feel close 
to the mainland, nearer than California 
was to the Mississippi before the air 
brought them together. It has been 
proved to us that we are close and 
nothing can take this certitude away 
from Americans of the Near Ori- 
ent.” 


HELIUM PRODUCTION 
[Continued from page 37] 


To the surprise of the expectant crowd 
the gas not only failed to ignite but 
actually put out the bonfire. Then 
was realized that here was a gas which, 
under those conditions 
bustible. 


was non-com- 


An investigation was started immedi- 
ately by the University of Kansas. 
Under the supervision of Dr. H. B. 
Cady and David McFarlane samples of 


the gas were tested and it was found 
that the gas was almost two per cent 
helium, which for years re 
mained the highest 
known to any gas. 


several 


helium content 


This discovery started a rather elab 
orate survey, and helium was found to 
be present in some natural gases (not 
all) in quantities varying from a mere 
trace to 2 per cent. However, at the 
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beginning of the World War helium degree of coldness near “absolute zero” drawn off and the gaseous helium is 
was still a very rare gas because of is reached. This absolute zero is com- collected in storage containers. 

the difficulty of separating it from nat- monly accepted as a little less than 459 The liquid natural gas is then re- 
ural gas and minerals. There were in degrees below zero fahrenheit, decided- stored to its natural state and con 
existence in the United States at that ly lower than the temperature required ducted into the ten-inch mains of the 


time not more than two or three cubic to liquefy natural gas. Amarillo Gas Company and used for 
feet of isolated helium, and in Europe Gas from the wells north west of fuel. However, in the process of res- 
about eight cubic feet. It was used Amarillo is piped into the plant under toration to its natural state the cold 


only for scientific experiments, the 600 pounds pressure. Carbon dioxide residue gas is used in chilling fresh 
cost which was $2,500 a cubic foot, which is present in a small quantity in gas, thereby serving a two-fold pur- 
making it prohibitive for commercial this gas is first removed. Then the gas _ pose. 
purposes. is passed into the separation room Helium is shipped by rail in cars de- 
During the war before American en- where it is chilled by external means signed for this purpose. Each car has 
tered, great trouble was experienced in to a temperature of less than 300 de- three enormous drums or cylinders, 
keeping hydrogen-filled observation grees below zero. At this time all gases fastened firmly to the railroad chassis, 
balloons in the air. Stationary balloons except helium are liquefied and are pyramid fashion, two below and one 





had acted as eyes for the army for many 
years, but the arrival of airplanes, 
equipped with machine guns, killed the 
effectiveness of balloons. One bullet, 
of incendiary type from an airplane 
brought down balloon, men, data, and 
all. Then it was that the military world 
called upon the scientific world to sup- 
ply a non-combustible gas for inflation 
of balloons and dirigibles. 

Ramsay, realizing that the United 
States controlled the world’s supply of 
helium, called upon this country to in- 
vestigate the possibility of securing this 
rare gas in sufficient quantities for this 
purpose. It was a dual problem pre- 
sented to American scientists. Not only 
a tremendous increase in production, 
but a great reduction in cost was neces- 
sary to final success. A comparison of 
the capacity of the Los Angeles: which 











xr the profession of flying — every 
successful mechanic, pilot and naviga- 
tor must know thoroughly the physical 
fundamentals and mechanical intrica- 
cies, and how to apply this knowledge 
to practical purposes. There is no 

surer or better way than by entering 
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is 2,450,000 cubic feet of helium, with \— 
the amount of isolated helium in the 
world at that time, about 11 cubic feet ; 
in all, gives some idea of the problem \ 
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would have cost to inflate the Los An- 
geles with helium that cost $2,500 a 
cubic foot gives some idea of their 





problem of cost of production. P 
Science faced a well-nigh hopeless aceansceed by some of the most famous figures in 
nhie - : - : viation. 
problem, pondered it, then carried it Offering 2 complete, practical course in Aviation 
through to commercial success. At the Princigtes and Mechanics, with many unusual advan- 
ta or air-minded men. 


close of the World War an assignment 
of 250,000 cubic feet of helium was on 
the docks at New Orleans ready for 
over-seas shipment. This helium had 
been produced at a cost of 44 cents a 
cubic foot. Scientists, elated over the 
success of their undertaking, little 
dreamed that the astounding reduction 
of cost from $2,500 to 44 cents a cubic 
foot could be still further reduced. To- 
day helium is released from natural 
gas at the Soncy Plant, six miles west 
of Amarillo, for less than two cents 


The Bedford School is located within forty-five 
minutes of Curtis, Mitchel, and Roosevelt Fields. 
Twenty nearby airplane factories are visited regularly 
by supervised groups. 

Our shops are equipped with one-half million. dol- 
lars’ wi of modern machinery and mechanical 
appliances. 

ifty per cent of our students are employed before 
completing half the _ Course—a remarkable record 
showing a reputation in Aviation circles as an insti- 
tution of efficient instruction. 
are comfortable dormitory facilities for our 
out-of-town students—with the use of a spacious Gym 
and a modern Pool. 

Tuition may be paid in easy installments. Day and 

evening sessions, 


SUCCESS COUPON—MAIL NOW 

















* 
. 
a cubic foot : Tae BEDFORD Y. M. c. Aa. : 
: AVIATION MECHANICS SCHOOL ° 

7. : . 
The process used to separate helium ; er ng Bedford Avenue : 
from natural gas is ili oc- : ypc sechg-- eae : 
cm ” al gas 1s the familiar proc $ Please send me free illustrated Pamphlet 71. 
ess of liquefaction. At a temperature oN : 
as low as 300 degrees below zero fah- -= : 
renheit natural gas is reduced to liquid : er 5 “ee 
. i concettiinteientntipminins tale ° 














form. Helium will not liquefy until a 
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AIRPLANE 
» DRAFTING, 


THOUSANDS OF MEN — % 








will make fortunes in Aviation Airplane 
Drafting and Designing are the biggest jobs 
ahead in this fastest growing industry. A 
new field of opportunity for yu is opened 


in our improved method of training. 
EASY TO LEARN. STUDY AT 
HOME. PAY AS YOU GO. 
EMPLOYMENT SERVICE. 


Write for booklet outlining courses i 

rafting and other aviation s1 : 
the famous Weem's Syster { N vigati t 
endorsed by Col. Line ibe rah, ( 1 
Byrd, Lincoin Ellsworth, Admiral Mo 








1ander 
frett, etc, 











PACIFIC TECHNICAL UNIVERSITY 
(U. S. Government Approved) 
SAN DIEGO, CALIFORNIA 


please send me further 


Without obligation, 
your Airplane Courses. 


information about 


i TTS, 
Address .sesessseseees coevcccccccccons ee 
. MATA YT “ » LoORrvV 
COP siseeee enpecan Me setrannaes 
O AIRPLANE DRAFTING 
AIRPLANE AIRPLANE 
[] “motors. A ([] MECHANics 








PACIFIC TECHNICAL UNIVERSITY catiroacin 





Those of our readers who wish to have advance 
copies of Aeronautics sent to their homes each 
month, may do so by subscribing to Aeronautics. 








HELP MEN FLY | 


Tri-State will train you for aeronautical 
engineering in 108 weeks. State-author- 
ized B. S. degree at end of the course. 
Prepare yourself for a well-paying posi- 
tion, get a college education in little 
more than half the usual time. All un- 
necessary subjects omitted. Intense c 
centration on mathematics, mechan 
and laboratory practice. Interesting w« ork 
in Theory of Flight, Aerodynamics, Air 
Airplane Structures and 

Students fitted for 
design, manufacture, 

airport management, and _  saleswork 
Basic training valuable in any branch 
of rapidly growing aeronautical indus- 
try. 

Work in an atmosphere of self-reliance. 
Thorough instruction according to indi- 
vidual ability. No entrance examina- 

Students who left high t 








plane Design, 
Airplane Engines. 
research, testing, 





tuition low. Graduates hold respon ible 





positions. 46th year. Enter in Septem- 
ber, January, March, and June. Write 
for catalog. 


TRI=STATE | 
Y COLLEGE” | 











730 College Street Angola, Indiana | 


Ove The « 
nches in 
iches thick. 


are 40 feet long, 52 
diameter, with 
They are gas tight with 
afety valves, and have a single in-let. 
Helium is compressed in these cyl- 
iders at 2,000 pounds per square inch 
ten times the pressure of 
locomotive boiler. Under this pressure 
2 tank will carry 200,000 cubic feet of 
helium when released to atmospheric 
The tank is tested to 3,300 
ids pressure per square inch. Each 
200,000 cubic foot load of helium 
weighs approximately one long ton, 
or 2,240 pounds. 

Helium is more practical for the in- 
flation of dirigibles than hydrogen in 
several respects. Investigation has 
roved that helium possesses 92% per 
‘ent as much lifting power as hydro- 
en, Since it will not burn the ship’s 

can be placed with regard to 
he greatest efficiency and with disre- 
gard for proximity to the helium bags, 
a factor not possible with the use of 
inflammable hydrogen. Since it will 
not explode the morale of the dirigible 
crews is greatly strengthened. 

Not the least of its advantages is the 
economy in the matter of refilling the 
bags. Hydrogen can be produced for 
$11 per thousand cubic feet, while it is 
true that the cost of helium is nearly 
$20 per thousand, produced by the first 
inits of the Soncy Plant. But a hydro- 
gen inflated ship in active use must be 
refilled about ten times a year, giving 


Irums 
walls 2 


pressure, 


pressure, 


engines 


t 
t 
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$110 per thousand cubic feet 
This is due to the fact that 
into the and hydrogen 


Hydrogen is dangerous when 


cost of 
innually, 
air seeps bags, 
escapes. 
less than 9o per cent pure and can not 
be purified. When helium 
only 85 per cent pure it is removed and 
purified at a cost of 50 cents per thou- 
sand cubic feet. 

Commercial helium may be said to 
be an American product since no other 
country produces helium from natural 
The only plant in the world oper- 
ating on a commercial basis is the 
Soncy Plant in the Texas Panhandle 
Forty square miles of gas bearing lands 
in the 2,000 square miles known as the 
Amarillo Gas Fields have been leased 
by the government to furnish gas for 
this plant. Official estimates state that 
gas from wells on this lease will last 
for 20 years. 

While the most outstanding use for 
helium at the present time is the in- 
flation of dirigibles, still this gas 
been used in other ways. 
It is now used in the rectifier tubes in 
radio instruments. It is proposed to 
use helium to cool the instruments 
which generate and transform electric- 
ity, thereby materially increasing their 
capacity. Deep sea divers hope to solve 
the problem of pressure at the depth of 
water where they must work by intro- 
ducing helium into the air they breathe. 

Helium is at the dawn of its eco- 
nomic history. 


becomes 


gas. 


has 


successfully 


THE PUBLISHER’S QUILL 
[Continued from page 13] 


respecting public relations, especially 
as to the governmental factor, more 


progressive than were the early rail- 
road companies.” 

It is true that we see many advan- 
tages to be gained by having the Inter- 
state Commerce Commission or some 
such agency act as governing body over 
aviation transport. In 
viewpoint of Senator Bratton, Con- 
gressman Cable, and other able pro- 


much of the* 


ponents of control, we 
have agreed. 

Despite this, we came to the conclu- 
sion early that these advantages would 
be outweighed by other disadvantages 
which would make legislation at this 
time highly unwise, and might exercise 
on the whole a retarding effect on the 
growth of the air industry. 

We still hold with this early conclu- 
sion. 


government 





Burning straw to inflate a hot-air balloon at Tempelhof. 
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A Women’s Aeronautical Associa- 
tion has been formed at Reno for the 
State of Nevada. An initial lunch was 
held early in the month of January for 
the purpose of forming this body. Mrs. 
McQueen, who founded the California 
Women’s State Organization and the 
Women’s International Aeronautic As- 
sociation, was present. The large num- 
ber of nearly 30 initial members joined 
from the State 


Amelia 


speed 


Miss Earhart, whose 
world’s record still stands at 
184.7 miles an hour in a Lockheed 
Vega plane, recently opened the Air- 
port at Monterey, Cal. Miss Earhart 
was entertained by the leading wom- 
en’s organizations at San Francisco, 
after having flown a tri-motored Mad- 
dux plane from Los Angeles. The fol- 
lowing day she addressed the San 
Francisco Advertising Club on the sub- 
ject of “The Advance of Aeronautics.” 
Miss Earhart weather-bound at 
Albuquerque with her machine in which 
she flew in the International Air Tour 
Women’s races 


was 


Miss Eleanor Smith, whose women’s 
endurance record with Miss Bobby 
Trout still has returned home 
after her repeated attempts at raising 
the record time. 


stands, 


Mrs. Louise Thaden, winner of the 
Women’s Air Derby, was a visitor at 
the Long Island Aviation Club. 


Colonel and Mrs. Lindbergh have just 
crossed the Continent, exploring the 
T. A. T. Airports. They hope to remain 
at least a fortnight on the East coast 
before returning to New York. Mrs. 
Lindbergh recently took a pilot’s li- 
cense. She tested her husband’s new 
plane with him at Los Angeles. 


Miss Margaret Thomas of San An- 
tonio, Texas, has been appointed dem- 
onstration pilot for the Curtiss Wright 
Flying Service of New York. 


Miss Mildred Stinaff, who is em- 
ployed by the General Tire and Rubber 
Company of Akron, is planning to take 
a train ride sometime in the near fu- 
ture as a matter of experience! 


Of the women’s air records that by 
Mademoiselle Bastie is first—she re- 
mained in the air for 26 hours and 47 
minutes. By this performance she 
beat Miss Elinor Smith by a few min- 
utes. 


4 LADY MARY HEATH 


Miss Stocker took a new Eagle Rock 
out the day before Thanksgiving and 
looped it 28 times. She started at 5,000 
feet and finished at 1,000 feet. 


Miss Ruth Nichols, who has just 
completed 12,000 miles survey of the 
United States airports, reports that her 
Curtiss Fledgling took off the landed 
beautifully. She also reported that the 
general condition of airports varied 
considerably, from the best to the most 
poorly kept. 


Miss Marie Lourdes has just ac- 
quired a plane for a flight from Lisbon 
to South America. 


The Air Minded Branch of the 
Forum Club in London is going very 
well indeed. The following are head- 
ing this organization: Lady Bailey, 
Mrs. Forbes Semple, Lady Ellibank, 
the dowager Lady Swaytbling, Lady 
Apsley, Mrs. Alan Butler, and Miss 
Cecily O’Brien. 


Miss Kay Rosen recently flew solo 
at the Curtiss Field after only 4 hours 
and 40 minutes of flying. Next to Ruth 
Law this is in the nature of a record 
training period. 


Two interesting aviation marriages 
recently occurred when Bessie Davis 
was married to Mr. C. H. Collin of 
Brooklyn, and Miss Frances Harrell, 
one of the well known women pilots in 
the Curtiss Wright Flying Service, was 
married to Mr. William Marsalis, flying 
instructor for the same organization. 
They have just returned from their 
aerial honeymoon. 


Mrs. Keith Miller recently gave in- 
itial test flying at Mount Holly, N. J. 
Mrs. Miller was recently named chief 
test pilot for the Victor Company. It is 
understood that she reports very well 
on this new training machine. 


Miss Maryland Jordan of Baltimore 
has been made Atlanta representative 
of the Interstate Air Lines, Inc. 


The Aviation Club for Women was 
recently formed by 20 flying girls of 
Boston Airport. Miss Loraine Defren 
is President. 


Miss Frances Brundidge, a producer 
of plays, Miss Meta Rotholz, a teacher 
of mathematics, and Miss Mary Van 
Cook, as well as Mrs. Laura Harney, 
are learning to fly at Valley Stream. 


[Continued on page 81] 














MEYROWITZ LUXOR GOGGLE 
U.S Air Service Model No.7 





Experienced pilots prefer LUXOR 
GOGGLES because they provide 
PERFECT FLYING VISION under 
actual flying conditions. Exclusive fea- 
tures. Thoroughly adjustable and com- 
fortable. Be sure you get the genuine. 


LUXOR No. 5 . $7.50 
Regular No. 6 9.75 
U.S. Air Service No. 6 10.25 
U.S. Air Service No. 7 13.75 
LUXOR No. 8 18.00 


Special prescription lenses to order 


LUXOR 
GOGGLES by #244 


Send for catalog 520 Fifth Ave. New York 

















—covering the mechanical con- 
struction of modern airplanes and 
stability of a plane in flight— 


The Airplane 
and Its 
Engine 


By C. H. CHATFIELD 
and C. F. TAYLOR 


Associate Professors in Aero- 
nautical Engineering, Massachu- 
setts Institute of Technology 


This practical book strikes a 
mean between the simple 
“popular” aviation books 
and the highly technical 
volumes. It provides a clear 
and concise treatment of 
the fundamental principles, 
the construction and the 
capabilities of the airplane 
and its engine. The book 
covers the factors which 
govern design of fuselage 
and installation of power 
units as well as the me- 
chanics of the various 
types of motors, instru- 
ments and accessories. 

379 pages, 209 illustra- 


tions 514x8, $2.50 postpaid. 


FREE EXAMINATION COUPON 


| McGraw-Hill Book Company, Inc., 
370 Seventh Avenue, New York. 
You may send me Chatfield and Taylor “The Air- 
plane and Its Engine,”’ $2.50 postpaid, for 10 days 
free examination. I agree to remit for the book, or 
return it within 10 days of receipt. 











Home “Addréss .. 694.0422. 64. ED. TOS. 

City, and State cnn. ese cnesscomagetegeen thn ma: 7 
| POGHIOR .ncccccccrccccccccccccesccececessessscess | 
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our messace «|| MODEL DEPARTMENT 


To All Advanced by Bertram Pond 
MODEL AIRCRAFT ENGINEERS 


Who Are Known As, Just WORLD RECORD R.0O.G. 
“Model Airplane Builders”’ Qe or some similar wise man of causing the model to fly in a uniform 





We are about to enter a new era of the ages gone by once said that circle. 





constructive model aircraft engineering there was nothing new under the 3. The wing dihedral does not start at 
and building and it will not be far into |] sun. This same old adage holds good with the center, but instead there is just enough 
the future that we shall see scientific- ae ‘at }- is h 1] F . . sac... 
ally designed models of full size model airplanes today. here is hardly dihedral at the tips for stability, and ef- 
aircraft outperforming the present day anything about models which has not been ficient modern detail of construction. 
freak “featherweight” models experimented with by the old time model 4. Note that the fin and elevator are 
To back this prophesy and to show || clubs such as the Capital in Washington, mounted on an extension or boom. A 
what faith we have in it, we are de- Aero Science in New York, and Illinois kink which was developed in a famous 
voting a great deal of time and energy ; “1° : ; . : 
to the testing of materials and the Model in Chicago. series of 10-in. motor stretch indoor con- 
sqoameemen | serttenamne 9s = Model plane development hinges chiefly tests conducted by the Illinois Model Aero 
— ee on refinements. Refinements are responsi- Club in about 1920. — 
ble almost entirely for the record break- 5. Note that Denison, the present rec- 
ing model flights of recent years. ord holder, used a special rubber lubricant 


Harold Denison of Marion, Ind, recently With his carefully built. machine. . 
broke the indoor R.O.G. record officially - ote the shape of the propeller, es- 


with a flight of 178 seconds. A careful pecially rong the tips. 

study of the R.O.G. model described in this You will note a number of other valua- 
ble ideas from the propeller to the tail as 

you build and experiment with the re- 

markable flying qualities of this model. 


article will reveal a number of the latest 
ideas for small indoor models. Even Deni- 
son’s machine was not exactly like the one 






































described in this article, for changes and List of Materials 
improved details have made it possible to 1-thrust bearing 
make even a better machine, and un- 2-Y%4-in. di d a h 
paring a wind tunnel in which we shall doubtedly the record will be broken again oe. pameter ight weight washers. 
test models for a wins. ences pe soon by Denison or some other careful 2-9-in. strips of No. 4 (013-in. diameter) 
g e oper pitch 7. . : . . 
—_ | Bn ren spapeeiane ie ane te model airplane experimenter, for as you Tust proof toughest music wire to make the 
dividual model, the wing curve most all know it really takes considerable ex- wire parts or one set of completed wire 
—— to oe ee yp gece apn perimenting to build a model capable of parts consisting of: 1 propeller shaft, 1 
an so on. e win tunnel is Only one c ’ “oy” 4 . tape 
of the many instruments used in the record performance. — nae 1 can, 2 wing clips and 1 rear 
designing of successful model anes Before building this model, study the %O*- 
a a a ewe ee eS drawings and descriptions very carefully Transparent cement. 
: Some of the things to note, especially 1 -j -; 
Would you like to be advised of our ie ate Rvedlly i aT Rote especially in 18-inches of tough fresh rubber 1/20-in. 
progress and to receive literature re- this study, are as follows: square. (Rubber bands are seldom as good 
garding our new creations —the as 1. The wing has no counter-torque as strip rubber.) 
Ta Oo whic e nea - . Bsc . ° 
| A Lakes “Sport Trainer is first? (wash in and wash out). : 1-piece of extra light superfine Japanese 
ag oy = follow our cata- 2. The motor base twists and in twisting tissue. 
og to ner a vase . . warps the wing, giving it the correct l-small piece of Toukin bamboo for 
Our catalog contains many items 0 P ¢ : : 
tested materials which will save you amount of counter-torque at all times, landing gear struts 3%4-in. long. 
time and money. It is aviee for an 
advanced model aircraft engineer to - 7 ar eas - 
buy untested and inferior materials. _—— & $0. BALSA __ % $0. 84184 Ca*eounw . a eae 
Ce - bas 
Are you one of them? i 
Send a dime for your copy now. i : 
eg ps 
se 8, 
Cleveland Model & Supply Co. + | Li 
a Nl 
Model Engineers P= o . pm | 


1866R W. 57th St. Cleveland, Ohio i | HUNG oor 
SS Tae _4 


ESTABLISHED 1919 
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rLeve SERNETT 


MONOPLANE. $8.50 e 
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eee PEN ‘can’ 





iecncntiian 


Build 


Model Airplanes 
Plans for the IDEAL way! 


Model Airplanes Build thie IDEAL, MONOPLANE, the 
25c each plane Comm. Byrd few over the Fiouth 
e 








+4 


7 xf Basa 











ft. Model illustrated sbove 
> 


— MONOPLANE [pe ai construction Outst, with Plans, 
| bh over secrion 
AM BOO 


ker Monoplane contains everything requir _" Price $8.50 
New York-Paris Plane ask your dealer or order direct. 
Curtiss BiPlane {8-page Catalog Model Air- 
DeHAVILLAND planes, Perts and Materials for 
BiPlane Butlde 
NC-4 Naval Seaplane IDEAL AEROPLANE & 
Bleriot, Nieuport or SUPPLY COMPANY, Inc., 
Taube Monoplanes 22-26 West (9th St, 
Cecil Peoli Racer New York City. 
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2-3-in. diameter balsa wheels 1/32-in. 
thick. 

l-balsa propeller blank 5¢-in. x 25/32- 

x 8-in 


l-balsa strip for ribs and elevator parts 
1/32-in. x 1-in. x 6%4-in. 

2-balsa pieces for wing beams, motor 
base and tail boom 20-in. x l-in. x 
9-1n. 

Wing Construction 

The cambered wing used on this model, 
vou will notice, has a flat center section 
in the front view and the tips are bent 
upwards similar to wings of birds and the 
efficient little Barling monoplane. . Note 
that the high point of the camber in the 
wing ribs is well forward as experiments 
in wind tunnels prove that low speed air- 
foils of this type are most efficient. Even 
Bleriot and many other early airplane de- 


signers and model builders knew of this 
fact. 

Though the wing can be made straight 
in the top view you will obtain slightly 
better efficiency by making the wing tips 
to the shape shown. 

The wing ribs should be made to the 
actual patterns shown in the drawing. 
Make the center rib 1/20-in. x 1/32-in. 
and the remaining ribs 1/32-in. square. 
The curve in the ribs is easily bent using 
a hot soldering iron or better, a balsa and 
bamboo bender. The wing beams should 
be 1/20-in. square, though the corners can 
be rounded slightly with sand paper. The 
wing beams can be cut from a piece of 
1/20-in. thick balsa veneer by using a 
straight edge or ruler and a piece of sharp 
razor blade. For extreme lightness the 


wing beams in the bent up tips of the 








and sets. 


Knocked Down ... 
Contest Set ...... ; 


Add 50 cents for shipping if 


you. 








SILVER ACE 
Flying 





GOOD NEWS for 1930 


T= world-wide approval of SILVER ACE models 
for beauty of design, performance and durability 
enables us to quote new prices on our de luxe, silk- 
covered, convertible cabin and Spirit of St. Louis models 
From one*fuselage you can now build or fly 
six types of these most famous of all aircraft models, 
merely by adding extra wings, pontoons or skis. Prices 
of our other models are unchanged. 


New Prices 
Ready to Fly Monoplane.... 
Partly Assembled .. 
(itindicenes Se 
Pair of extra wings........... 3.00 


Sere en 
heeteietieteee’: Eee 


Complete catalog 10 cents. 


AERO MODEL COMPANY 


Dept. P-23 


111 No. Wacker Drive 
CHICAGO 


Models 


- 
cocccccss. BOO 


peeceoeenne a 


your dealer cannot supply 











If you don’t find 

SELLEY 
Champion 

Airplanes 

Perfect in design—Simple 

to build—Fine Flying 

qualities— 











Your Money 


Refunded 


$6.75 


Postpaid 


Actual Photo 
of Bellanca built 
from Selley Kit 


Send for any of these Semi-Constructed 
SELLEY CHAMPION Model Airplane Kits 


designed by ‘“Selley,” Famous Flyer of 
Models. If you are not satisfied, Send It 
Back. 

Lerk ...$120 Bellanca .......0. $6.75 
Curtiss . 4.25 Ryan “Spirit” .... 7.25 
Junkers . 6.25 Stinson Bi-Plane . 7.75 


West of Mississippi or Canada, 15¢ Extra 
Postage 
Aluminum Adjustable Pitch Propellers 
8” -60c Postpaid 10” . 75c Postpaid 
40c 


Special Bearing Hanger Shak ..00 005 
., Ballon Rubber Tired Aluminum Disc Wheels 
errr 60c Pr. 1% Were. ik. 


’ Alum. Disc Wheel. Featherweight 10c Pr. 
4¢ postage on a pair wheels. 
Ask your dealer or send 5c for illustrated 
catalog. 


A. F. SELLEY MFG. CO. 
1405 Gates Avenue, Brooklyn, N. Y. 











MODEL AEROPLANES 


3-6-8 Cylinder Air Motors 





The finest, most realistic and best per- 
forming compressed air motors made. 
Strong, foolproof. 2 foot all metal scale 
model Lockeed-Vega, $9.50. Knock down. 
Motors, $8.50 and up, ready to run. 

AIR TANKS and MOTOR MODELS. 


Send 10c for new catalogue. 
MINIATURE AIRCRAFT CORP. 


83 Low Terrace, 


New Brighton, N. Y. 

















Fly This Combat Monoplane! 


This realistic copy 
of a military mono- 
Dlane is an unusually 
graceful flyer. Wing- 
spread 18 in. Weight 
only 7/8 oz. Will take 
off by own power and 
fly over 80 ft. Mark- 
ings in red and blue. 
Can be built in 2 
Construction set includes 6-in. 





hrs. without tools. 
aluminum propeller with shaft, 1% in. dise wheels, 
wood struts, rubber band motor and all other parts, 
with clear directions. Complete set, packed in a 1 
breakable container, only $1.00, postpaid in U 


and Canada Order today 
properly constructed. 


The MIDLAND MODEL WORKS, Chillicothe, Ohio 
(We cannot make C. 0. D. shipments: No retail catalogue issued) 


Warranted to fly tt 
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“HOOSIER” AIR EQUIPMENT WON 
ALL AIR MODEL PRIZES AT 
LOUISVILLE NATIONAL CONTEST 









-OZ. 





ONLY % 


3-IN. DIAMETER 
WHIRLWIND 34-IN BORE 
COMPRESSED %-IN. STROKE 
AIR 


STRONG AND 
POWERFUL 


MOTOR 


Counter balanced steel crenkeh aft Unique 
odels. Finished p easy to a ! 
npletely assembled snd te tevied $4.90 pos 
coibie ESSED AIR TA 
dia., 30” long, $ af 
sistde dnb 24. YANK. COMBINATION 
only 8 4 o8.! Sendthisad $13.90 p d 
COMPLETE KIT FOR 5S Fr. "COMPRESSED AIR MODEL 
with blueprint less tank and n 
air modelfor your nent Nati a st Ang Air 
Ro oday! Be sure and only mone 


ke 
o. Ge RECORD KIT everything n actu 
gest ‘aipben UUsRICANT KNOWN u nalllatest rec- 


ord mode!s. Doubles winds— Big 
SEND 10c AT ONCE FOR A NEW “cbltES List 
JUST OFF yi PRESS showin 

terials as used by r ional cone at 
Europe, ete., with surprising low pr 
hools, clubs, dealers write fort ter detAirpiane 
Experts of Today are the Aviation riset tear ow." 


Peru Model Airplane Shop 


Peru, Indiana 


ft 


Flies 4% 
$2.90 p 





Gnat tweight 
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'e the only tuav 
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7 hadn PIP ate ths 
~ MEW DURERLIT 





Fie tan nee 
. MERCURY RACER © 


“Made by Melvin” 1s GUARANTEED 70 YT 


TEN DOLLAR PERFORMANCE FOR ONE DOLLAR 
The most sensational value in Model 
Beautiful straightaway flights of 300 to 800. spay circu- 
lar flights, barrel-rolls, loop the ops - 1 are 
+ with this wonderful new Distance on i 
fodel 


Airplane history 


KNOCKED DOWN:—Easy to assomble—all parts cut, 
drilled, and bent to shape $1.00 post-paid 
COMPLETELY ASSEMBLED. READY TO FLY: 
Beautifully decorated in Virmillion and Oriole Yellow, 


with Red-White and Blue insignia on _ transparent 
GEE eecevoscccecocscvese cocsecoccesss $1.95 post-paid 
Catalog of all our models sent free with your first order 


also 


struc 


—For catalog alone send Sc in stamps and receive 
free samples of wonderful new materials used in con 
tion of our planes.—Such as:—Japanese Vellum (stronger 
than silk), Genuine F. C. Airplane Rubber 
tough,-You try it), High Carbon Steel Prope 


ORDER TODAY—Send Cash or Money-Order to 
MELVIN MFG. CO. 233 Main St. Cincinnati, oO. 


Her Shaft, etc. 


extremely 











_2-FOOT CURTISS HAWK | 





This model has flown over 300 feet. Com- 


plete construction set with plan....$2.50 
Blue Pints alONS. .ccccccccccccccece $0.25 


2-FOOT FOKKER UNIVERSAL 


has flown over 500 feet. Complete con- 
struction set with plan...........+++- $2.00 


OUTDOOR TWIN PUSHER 


Complete kit with plan............... $2.00 
Endurance Baby R. O. G. Kit.. - $0.50 
Booklet 5c, credited on Ast order. 





HAWTHORNE MODEL AERO. CO. 
Dept. T. Hawthorne, N. J. 












































wing be ered 1/32-1 square at 
the t ps 
¢ o should be made very 
care that they fit the motor base 
snugly out damaging it. Note that the 
it clip elevates e motor base 
g the rear 5 Use the shape 
o! 11ps shown % ey were designed 
especia to grip the motor base they 
twist the ing very slightly to counteract 
he torque of the rub motor according 
to the number of w 
Very carefully cement the parts of the 
ng together. An actual size drawing of 
the wing will speed up this work. In ce- 
ing the tips of the wing in place be 
sure that both tips have 34-in. rise or di- 
hedral. Note that the end ribs lean out 
Cement the wing to the wing 
T best way to do this is to slip the 
wing clips on the motor base and set the 
clips on the wing beams in their correct 
position Be sure that the shortest clip 
is at front. If the wing beams are 
laying flat on a table this method will 
sure you that the qed are lined up. Ce- 
ment them se a, leaving the motor base 
in position while the cement dries. 


























fter the cement is dry remove the mo- 

tor base from the clips and cover the wing 

with the st she tw a lightest Japanese 

t e paper obtainabl A sheet of the 

st model tiss weighs as much 

as one of these com| lete so you 

( see that it is to use a light, 

high grade tissue if you are expecting 

ur model to make anything like a rec- 

1 flig | Id be cemented 

to the to; ns and ribs. You 

ll find i ver the wing in 

tl 1eces SO as to preserve the camber 

between ribs. The two ter sections can 

be one piece ¢ f tissue a two outer 

S s should be separate pieces. Re- 

er a poor covering job may 

1 the possibilities of a wonderfully con- 

tructed mod del. The wing when properly 
built should weigh about “017 ounces 

The Fuselage 
A size of motor stick given in the draw- 


ing worked perfectly on Denison’s record 
lel with the particular grade of balsa 
1 he used. However, it may require a 
little experimenting on the exact cross sec- 
tion of motor stick to use so that the 
motor stick twist will be just enough to 









avoi 
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lueprint. 
N, 


29 North Ave. 
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MODEL AIR- 
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Co. 


Dept. T. New Rochelle, N. Y. 











ASK US 


About our twin propeller 

strand motors for racing 
arly double the power and 

ance, plans 75c, easy to build. 


Cowley, Wyo. 


rubber 


models, 
indur- 


WESTERN AERO SUPPLY CO., 





: 





AERCNAUTICS 


nt of counter-torque 
wing. Make the can and rear 
the exact pattern shown in the 
drawing. Cement these in place with trans- 
parent cement. Make two very thin land- 
ing gear struts from the bamboo piece. 
These struts should be of oval section and 


a correct ams 
into the 
hook to 








about 1,/64-in. x 1/32-in. These landing 
gear struts should be 4!4-in. long. Cement 
them to the motor *1-in. from the 
front so that they W 3-in. apart at 
their ends where the wheels are mounted. 


To save the weight of the wire axles you 





can cement the wheels fast to the baml 
struts, if you wish, as the rules to dat 
have not specified that the wheels must 
rotate 

The motor stick tapers in height fr 
5/32-in. at the cent -in. at the 





At the front a sli 





from touching the motor 
Cement the propeller 
of the motor 
peller bearing snoul 
is only about 5/16-in. 1 
bearing should be set 
with the motor 
the top of the m tor stick. 
Construct the rudder and 
ly as shown in the drav 


st! 





base, 


elevator exact- 
In papering 





the rudder and elevator a careful con- 
structor will find it unnecessary to use a 
thread edging ft the paper 


r attaching 
Just cut the paper after it is att 
correct shape with a razor blade. Be very 
careful to mount the to the motor 
base at the angles shown in the drawing 
This will assure you of a stable flying 


ached to the 


hoon 
) m 











model. The angle of the boom to the motor 
base at the top view should completely 
control the size of the cir le in which bg 
model flies and glides regardless of wl 

er there are any winds in the rubt er motor 
or not. The completed fuselage should 


weigh about .023 ounces. 
Propeller 


Carve the propeller in the usual manner 





fre ma light weight balsa block S¢-in. x 
25/32-in. x 8-in. This gives a pitch o 
~seeneimaely 20 _— After the pro- 
peller is carved and down to th 
stage where you are to round the 





you should check 
eller blades ve ry 


tips and cut out the hub 
the rear face of the proj 


carefully. The best results are obtained if 
the blades have a very slight camber with 
the high point slightly in front of the 
center. Now using a paper pattern, cut 


the 


both propeller blades to exactly same 








The “FEATHERWATE” 
New 10-Ounce 
Gasoline Engine 








ra n- 
lel and 
y the 
en 

Pr 





“Everything for Power 
Model Builders” 


POWER MODEL SUPPLY COMPANY 
Box 304 Wichita, Kans. 














12-INCH SCALE MODEL 


of Lindbergh's 


spir 





and very r 
Equipped 
ban 
from ¢g 
or and 
Easily bui ss 
touols ce 
structions set, with all 


parts and full directions, 


postpaid in U. 8. y 50c 
(no stamps). Satisfaction or money back. Send now 





MANN & BENTON, Box M, Chillicothe, Ohio 











"SM aaa 


XUM 





XUM 


MARCH, 1930 

Notice that the propeller hub is 
height both from the front 
and from the rear. Install the propeller 
shaft and cement it in place, properly 
aligned. The hook at the rear of the pro- 
peller shaft should be the _ smallest 
that you can possibly slip through the 
bearing, as on this model the “S” hook at- 
to the propeller shaft rather than 
to the rear hook. This prevents the rubber 
from twisting around the propeller shaft 
and causing the propeller to wobble in 
flight. 

The propeller blades should be very 
thin. In fact, so thin that they will flutter 
slightly if you blow your breath against 
them. Also the propeller should be very 
carefully balanced as a considerable loss 
of efficiency results from a propeller that 
is out of balance. The completed propeller 
should weigh about .014 ounces. 

Motor 

should be made of pure strip 
in. square. If you expect to 

ike good fligl with this model, avoid 
the use of rubber bands as they are usu- 
ally uneven. Since a chain is no stronger 
than its weakest link you may be carrying 
a load of dead weight into the air if you 
use a common type of rubber band motor. 

Tie a knot in the rubber very securely 
If you expect to use lubricant which will 
be almost necessary if you want to make 
long duration flights, the knot should be 
doubled, tied closely with several turns of 
silk thread and further secured if convenient 
with a drop of good rubber cement. This 
necessary with lubricant, es- 


shape. 
cut down 


taches 





[he motor 
rubber 1/20 


precaution is 


WOMEN’S ACTIVITIES 


Fay Shankle recently 
completed a transcontinental solo flight 
from San Diego to Boston in a Stear- 


Mrs. Joan 


man, with a J.5 Wright Engine, in 30 
hours’ flying time. 

Miss Spooner who recently acquired 
such a good place in the French Air 
Tour has now gone with Capt. Guest’s 
party to British East Africa. Miss 
Spooner is at present visiting the 


Uganda in an endeavor 
n a local air line. 


Governor of 
o interest him 


Miss Crawford, a_ well 
known swimmer, speed boat 
racer, and hunter, has amassed several 
hundred hours of flying time, and is 
organizing a club for girl pilots in Los 
Angeles. 


Marjory 


golfer, 


Miss Frankie G. Renner, secretary 
of Robins Flying Service, Akron, Ohio, 
has received her certificate of life 
membership, and a perpetual license 
from the Federation Aeronautique In- 
ternational. 


Mrs. W. E. Sawyer, secretary of a 
Flying Club in Jacksonville, Fla., is 
hoping to buy a machine for her club 


at an early date. 


Park’s 


11 
1] », announces 


\ir College, East St. Louis, 


that it will hereafter 
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«& ToP 
“—_- ce 
Cc. SIDE 
"CAN” ‘“S" HOOK SHAFT 


ALL FITTINGS ARE MADE FRO 
2 -O/ZF"- RUSTPROOF /1USIC WIRE. 


, ann 


on AE 


i ,,.. te 





CEIYTER R/8S— 


EVIO RIBS — 


> | 


REAR HOOK 1 2. 


AA 


3. 4. 


STEPS (11 MAKING 
WHNGe CLIPS. 


FRONT REAR 
WING CLIPS 


ACTVAL SIZE PATTERNS 





pecially if you use the latest lubricant such 
as Denison and Culver used in breaking 
the R.O.G. and 15-in. indoor records, re- 
spectively. The two strand motor for this 
model should weigh about .019 ounces 
lubricated. 


Flying 


Slip the parts together and hook the 
motor in position. Sight the front edge of 
the wing to see that the wing is perfectly 
straight. Then glide the model. If it 
stalls, slip the wing to the rear and to the 
front in case of a dive. When the model 
glides smoothly wind the propeller a few 


admit women to classes on an equal 
basis with men. A night course for air- 
plane and engine mechanics, to last 27 
weeks, is offered, beginning Feb. 1. 


Miss Vera Dawn Walker, who has 
just acquired her transport pilot’s li- 
cense, will demonstrate Pantha En- 


turns by hand and try again. 

If this trial proves satisfactory you are 
now ready to put a larger number of 
turns into the rubber motor with a winder. 
Remember that with the best rubber lubri- 
cant you can obtain almost twice as many 
winds on tough rubber as you can with 
the same motor without the lubricant. 

Joseph Culver renewed an old stunt by 
launching his model close to the floor. 
This gave him more effective height for 
his model to climb. You can use this 
method in case you wish to use this model, 
hand launched in a low ceiling room. 


[Continued from page 77] 


gines for the MacClatchie Manufac- 
turing Co., of Compton, Cal. 


Mrs. Neva Paris, while flying to 
Miami, was killed when her machine 
went into a spin at Woodvine, Ga. Her 
loss will be greatly regretted as she 


was secretary of the newly formed 





WH TULSA. 





The Garland School 


of Aeronautics, Inc. 
Prewsis the Year Round) « OKLAHOMA k 


IS APPROVED BY THE 


UNITED: STATES DEPARTMENT OF COMMERCE 


AS A TRANSPORT GROUND AND FLYING SCHOOL 


SPECIAL WINTER RATES 


STILL EFFECTIVE .. . . Write or Wire 2226 Philtower 
Building, Today for Complete Information. 
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Walter Hinton 


was pilot of the fa- 
mous NC-4, first 


to 
headwaters of 
Amazon. And Hin- 
ton also has the rare 
pony 4 to teach oth- 
rs the knowledge he 
hes a During 
the he was a 
crack fying instruc- 
tor for the Navy 
Toda: th a course 
that experts agree is 
the most complete 
and practical ever 
produced—Hinton ts 
training far- 7 
men for the Big- 
jobs in Aviation. 


You Must Be Serious 

To ae an active 
a 

Aviation you should 


be at least 18 years 
of age. If you are 








tunity,”’ 





How can get 
into Avi at ion?” 


Read this Answer from 


AWorld Famous 
Trans-Atlantic Pilot 


VIATION is waiting for no one! 


Land- 


ing fields, plane and equipment factories, 
air lines, service and sales organizations— 
all are leaping ahead in the most amazing 
development any industry has ever known. In 
such racing, feverish activity, where is there 
any room for a man who has nothing to 


offer? 


An empty pocketbook is no drawback 


—but Aviation has no place, no patience, no 
time for empty hands or empty heads! Avia- 
tion is taking-off for the greatest non-stop 
flight in history—and the men who will go 
along and climb to the top are the men with 
a foundation of FACTS under them. 


You Don’t Have to Fly; 
40 Jobs on the Ground 
PAY BIG Too! 


To succeed in Aviation 
—make BIG MONEY 
—you need not neces- 
sarily be a pilot. There 
must be many thousands 
of pilots, certainly, But 
for every plane that 
flies, there’s an im- 
mediate need for trained 
men in more than 
forty different impor 
tant jobs on the 
ground. Construction, 
motor and instrument 
experts—airport man- 
agers, service foremen, 
salesmen—and more, all 
make real money. But 
every last one of them 
must have the FACTS. 
Today’s problem — 
YOUR problem—is to 
LEARN Aviation quick. 


Get Your Ground Work 
NOW at Home— 
Hinton Will Train You 
You can train at 
home in spare time. 
Hinton’s proved 
home-study course 
gives you all the facts 
about construction, mo- 
tors, instruments, theory 
of fligh navigation, 
commercial Aviation— 
facts that every man 
must have to _ intelli- 
gently and profitably 
fill ANY job in the in- 
dustry. Serious-minded 
—air-minded—men are 
reading and acting on 
“Wings of Opportu- 
nity,” the _ Free Book 





shown below. e 
want YOU to have a 
copy too! Send the 


coupon NOW. 


Aviation Institute of U. S. A. 


WALTER HINTON, President 
1115 Connecticut Ave., Washington, D. C. 


poem Mak Now for Fach Am 


Walter Hinton, President 
Aviation Institute of U. S. A. 
1015 Connecticut Av., Washington, D. C. 


Please send me at once your FREE Book Wings 


showing how I 











can get into this 


ieaineeiteaipenenenmanenll 


(401-E) 
of Oppor- 
d 


tremendous fielc 


ge testy 
Must be over 18) 
State 
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Marcu 6-16—Second Annual Pittsburgh Aircraft Show. 

Marcu 17—Regional Airport Conference for New England, Provi- 
dence, R. I. 

Marcu 22-29—Second Annual Aviation Exposition, Buffalo, N 

Marcu 22-29—Aircraft Show, Convention Hall, Camden, N. J. 

Marcu 26-April 1—Cincinnati Aircraft Show. 

Aprit 5-13—Third All-American Aircraft Show, Detroit. 

Aprit 8-9—S.A.E. Meeting, Detroit. 

May 3-10—New York Aircraft Show, 
New York City. 

May 14-16—National Conference, Airport Section, 
Chamber of Commerce, Buffalo, N. Y. 

May 28-29—All-New England Air Tour, starting from Spring- 
field Airport, Springfield, Mass. 

May 30-JuNE 1—Dedication and Air Meet, 
Springfield, Mass. 

June 28—Annual R.A.F. Display, Hendon, England. 

Juty 6—International Transportation Exposition opens in Poland. 

Sept. 1-6—Fifth International Air Congress, The Hague, Holland. 

Nov. 27-Dec. 14—Aeronautical Salon, Paris, France. 


Madison Square Garden, 


Aeronautical 


Bowles Airport, 











